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FINS STAMPED OUT HERE 


FINS COLLECTED HERE 


FINS STACKED ON TUBES HERE 





Aluminum fins (.006” or .008” 
gauge) are fabricated and stacked 
at rates up to 180 per minute. 





York Division of Borg-Warner, wanted to combine a fabricating and assembly 
operation in the production of fin coils for air conditioning and refrigeration 
systems. Objective: eliminate a time-consuming manual stacking operation that, 
in a period of expanding production, would grow increasingly expensive. 

V & O supplied equipped presses for the job. Fins, complete with skip-cor- 
rugation, holes and spacers, are made in a two-station die; then collected in a 
stacking mechanism and pushed down onto tubes. 

Presses that integrate or combine operations are the primary business of V&O. 
Our long-slide presses are designed for automation. Our engineering is geared 
for it. We would welcome a chance to go over the possibilities of using mecha- 
nized presses to integrate or combine operations in your plant. Please write or 
call us. 


THE V&O PRESS COMPANY 


DIVISION OF EMHART MFG. CO. 
421 UNION TURNPIKE, HUDSON, NEW YORK 


Firecses and melhhods thal aulomelically reduce coole 
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better by design 





WW iT ALas 


Model “A” 
Master Pusher 





BALAS PUSHERS 


Balas Pushers and Feed Fingers give you faster, 
smoother feeding because they have been de- 
signed by machine tool experts to solve feeding 
problems regardless of the type of machine or 
material. These results are achieved through 
selecting the most suitable grade of tool steel, 
then providing proper spring tension and hard 
bearing areas through special machining and 
heat treating processes. 


EVERY BALAS FEED FINGER IS PROOF TESTED 
for proper tension on the stock it is designed to 
feed, before it leaves our plant. 


Iustrated are some of the many types of push- 
ers and feed fingers in the Balas line. Let us 
recommend the proper one for your job whether 
they are simple or difficult, involving long feed- 
outs, high speeds or scratchiess operation. Order 
from our large stock for immediate delivery. 


Write for new catalog. 








BALAS 








Cleveland 14, Ohio 
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“Stok-Saver" 
Feed Finger 


Conventional 
Pusher 






“Reduced Type” 
Feed Finger 


COLLET MANUFACTURING CO. 














DOWEL PIN 
REAMERS 
Straight Shank, 

Right Hand Cut with 
Straight, Right or Left 
Hand Spiral Flutes. 
14 Sizes from .1230 
thru .4995” Sets, tool 





ERE 


—- = E588 A 


OVER & UNDER 
SIZE CHUCKING 
REAMERS 

Straight Shank, 

Right Hand Cut with 
Straight, Right or Left 
Hand Spiral Flutes. 

14 Sizes from .124 

thru .501” Sets, tool 


These reamers are two 
more reasons why L&l 
is the source for a 
complete reamer line. 


See your L&I Distributor. 





“the reamer specialists” 
LAVALLEE & IDE, INC. 


CHICOPER, MASS. 
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Dear T & P Reader: 


As a “browser through books” of long standing I discovered just recently, 
much to my temporary consternation, that I was a serendipitist. Said I to 
myself, “that ain’t good!” Sounds like a horrible disease. In fact I told Bill 
Pennington, our editor, I’d sue him if he were responsible. But Bill knows a 
lot about long, tough words (I guess he has to) and he promptly set me 
straight. 


Said Bill, digging deep in the lower right hand drawer of his memory; “Why, 
that just means you have a gift for finding valuable or agreeable things not 
sought for.” (By some strange coincidence this is also the dictionary mean- 
ing of “serendipity.” 
Anyway, I think a great many of us are serendipitists. When you look up 
a word in the dictionary and then let yourself get sidetracked reading the 
difinitions of unfamiliiar words you become a serendipitist. When you read 
an article in T & P about cold forming operations in spite of the fact that 
your plant — and therefore you — are primarily concerned with automatic 
machining, then you join the ranks of those who “find valuable or agreeable 
things not sought for.” 
I’m fascinated by the realization of how very much information seeps into 
our minds in this manner. And, I think it’s good. Don’t you? In this day 
of great specialization it’s refreshing to meet men who have a broad knowl- 
edge of all aspects of their field of work. 
Recently, in a conversation with one of our readers, he told me that he 
only looked for articles on his subject (it happened to be cold forming and 
joining of steel sheets). He said he didn’t have time to read all the articles. 
He has my sympathy. I can’t read all the things I’d like to read either. But 
I know that it is very valuable to have a broad knowledge of one’s field of 
endeavor. And I know that a man’s value to his firm and to himself is in 
direct ration to his knowledge of his work. And there is no place to gain 
this knowledge so quickly as in the editorial and advertising pages of a good 
trade magazine. 
So read broadly; serendip a little. Tomorrow, I hasten to remind you, is 
another day. And today’s browsing might well mean the solution to 
tomorrow’s problem. 

Cordially yours, 


Publisher 


READERSHIP Ei) 


RESEARCH 
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.NO BLACK MAGIC OR “*HOCUS-POCUS"’ 


We have 
ho Secrets! 


uevae UST THE BEST 
DRILL BUSHINGS! 


Send for our new 1957 catalog, price 
lists, and name of exclusive distribu- 


With precision American drill bushings you get 
for near you. 

the best tool steel for extra long bushing life 

the best 10067 concentricity inspection; the bes/ 

ordering method — eliminates confusing code 

numbers; the Jest range of standard sizes 

smallest to the largest; and the best, most 


DRILEBVSHIiNG C@. 


complet local stocks anywhere. Because we 


specialize only in the manufacture of drill jig 5107 PACIFIC BOULEVARD 


bushinys, American is your Fest drill bushing 


buy! 
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BURGMASTER® 
TURRET DRILLS 
save space, 


increase production, 
hold close tolerances at 










THE 





CORPORATION'S 





AiResearch Manufacturing Division 





Here’s what the company has to say: 


“Use of the Burgmaster Model 1C turret 
drill has been a valuable item in space conservation. 


Four Burgmaster drills, each carrying six 
spindles, take up about 15 feet of space at AiResearch, 
while next to them a line of 20 single-spindle machines 
occupies three times the space. 


The Burgmaster contributes to increased 
production and more proficient operation by operators, 
since it permits them to perform in one place a job 
requiring various types of spindles, which would 
otherwise necessitate moving back and forth on a 
line of conventional spindles. It allows use of a sta- 





tionary jig for operations of various depths and sizes. = 


‘ite, cbt ne end ton we te The part in the particular operation shown is a 
: mee carriage used in a pressure-ratio transducer. 
consistently maintained by the Burgmaster 1C on Tolerance specifications require that all bores be 
ream and bore diameters, with .0003 to .0005 on within .0005 of centerline of each other. 


hole locations in jig work.” 





For complete information, write Dept. TP-4 


BURG TOOL 


Manufacturing Company, Inc. 
15001 S. Figueroa St., Gardena, Calif. 


The Burgmaster 1C 6-spindle turret drill 
is a sensitive feed, fast operating machine. It features 
such important benefits as power indexing, preselective 





speeds and stops, time savings and increased accuracy 

by elimination of quick change tools. It easily handles 
ws . 

holes up to %" in steel. Larger capacity Burgmasters, RIDGEWOOD, N. J. * CHICAGO * CLEVELAND 

both manual and automatic hydraulic are available. DETROIT * SAN LEANDRO, CALIF. 
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LEARN 
THE 
MANY 
WAYS 
AIR GAGING 
CAN 
HELP 
YOU 













LET) 
AR TAB 
T00LINng a Desig 


e its Universal Application 


elts Significant Economy Write for this NEW 


eits High Order of Precision BULLETIN - IPC 6-56 

elts Flexibility To the Sheffield Corporation, 
- Dayton 1, Ohio 

elts Consistent Performance U. S. A. Dept. 20 


elts Method of Operation 
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One of the nation’s leading manufacturers of com- 
munications equipment needed a way to increase 
production milling of telephone relay frames, reduce 
unit costs and greatly improve product quality. They 
called on Kearney & Trecker to solve this problem. 










Here's Kearney, & Frecker'’s ans 
Two 6-Statior 
chines 
TaolaMniciicl olalolalsmmaiiehy 


which mill 24 surfaces or 
frames w 
plus or minus )2 
rate of 360 pi 
tals dalele tim olgeleltla-foMMelal hy 
frames per hour 
yam laaleleys 
of each machine 
oh amt (efatelol ae MUlaltES 


folale Meme to MEE deliolay 
Vhilipdselilelameni 
nitial costs, simplit 


folate mm islaa-eh {10 


Kearney & Trecker automatic pro- 
duction machines accurately per- 
form many operations at lower cost. 
But most important to you, this is 
accomplished by combining stand- 
ard design components — feed 
slides, way-type drill units, tapping 
units, quill feed units, rotary index 
tables — that keep initial machine 
costs at a minimum. You get the 
production you want and the econ- 












Rot ry Indexing m 


we 


a 


latial 


‘o} Mo Ma leanle}ial: 
s per hour. Former 
150 relc 


High-volume, low-cost production starts with 
Kearney & Trecker Milwaukee machine tools 


omies you need from job-proven 
designs. What's more, you get per- 
formance to exacting accuracies. 
Take advantage of our abilities. 
See how they can pay off in new 
profitsforyou. Whatever your pro- 
duction machine needs, call our 
representative or write: Special 
Machinery Division, Kearney & 
Trecker Corp., 6776 W. National 
Ave., Milwaukee 14, Wisconsin. 


Designers and Builders of Precision and Production Machine Tools Since 1898 
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for more information on machine 
illustrated, ask for Data Sheet No. 
1083. A new bulletin, SMD-56, 
which describes many of our out- 
standing machine designs, is also 
yours for the asking. 











Special Machinery Division 





MILWAUKEE 114, WISCONSIN, U.S.A. 
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ATLANTA, GA. 
Scott Machine Tool Co. 
411 Willieoms St., N.W. 


BIRMINGHAM, ALA. 

George M. Meriwether 
Industrial Equipment 

1712 Seventh Ave. North 


BOSTON, MASS. 
Stedfast & Roulston, Inc. 
11 Deerfield St. 


BUFFALO 23, N.Y. 
Syracuse Supply Co. 
1965 Sheridan Drive 


CHARLESTON, W. VA. 
Wm. S. Bolden Co., Inc. 
MacCorkle Ave. 


CHATTANOOGA, TENN. 
Scott Machine Tool Co. 


CHICAGO, ILL. 
Jackson-Fotsch Co. 
7350 West Lowrence Ave. 


CINCINNATI, O. 
The E. A. Kinsey Co. 
327-335 W. Fourth St. 


NEW YORK, N. Y. 
Kearney & Trecker Corp. 
409 Grand Ave. 
Englewood, New Jersey 


NEW ORLEANS, LA. 
Stauss & Hoas, Inc. 
524 Camp St. 


OMAHA, NEB. 
Fuchs Mach. & Supply Co. 
2401 N. Eleventh St. 


PHILADELPHIA, PENN. 
Machinery Assoc., Inc. 
325 E. Lancaster Ave. 
Wynnewood, Penna. 


PITTSBURGH, PENN. 
Kearney & Trecker Corp. 
4 West Manilla Ave. 


PORTLAND, ORE. 
Harry M. Euler Co. 
2811 N.E. Gilson St. 


RICHMOND, VA. 
Smith-Courtney Co. 
Seventh & Bainbridge Sts. 





or write to 


KEASNeY & TRECKER CORP. 








Milwaukee 14, Wis. 





CLEVELAND, O. 
Kearney & Trecker Corp. 
Euclid Ave. & E. 17th St. 


COLUMBUS, O. 
The E. A. Kinsey Co. 
1020 W. Fifth St. 


DALLAS, TEX. 
Greene Machinery Co. 
6300 Wyche Bivd. 


DAYTON, O. 
The E.A. Kinsey Co. 
16 Washington St. 


DENVER, COLO. 
F. J. Leonard Co. 
1219 California St. 


DETROIT, MICH. 
Kearney & Trecker Corp. 
10600 Puritan Ave. 


GREENSBORO, N. C. 
Smith-Courtney Co. 
239 S$. Davie St. 


HICKORY, N. C. 
Smith-Ceurtney Co. 
103 3rd Street, S.W. 


HOUSTON, TEX. 
Steel & Machine Tool Sales 
6414 Navigation Bivd. 


INDIANAPOLIS, IND. 
The E. A. Kinsey Co. 
1550 Stadium Drive 


KANSAS CITY, MO. 

Blackman & Nvetzel 
Machinery Co. 

1103 E. Armour Blvd. 


LOS ANGELES, CALIF, 
Moore Machinery Ceo. 
3200 S. Garfield Ave. 


MILWAUKEE, WIS. 
Kearney & Trecker Corp. 
6784 W. National Ave. 


ROCHESTER 4, N. Y. 
Syracuse Supply Co. 
311 Alexander Street 


ST. LOUIS, MO. 

Blackmon & Nvetzel 
Machinery Co. 

3713 Washington Ave. 


ST. PAUL, MINN. 
Sales Serv. Mach. Tool Co. 
2363 University Ave. 


SALT LAKE CITY, UTAH 
Tedd Machinery Co. 
4165 Holloway Drive 


SAN FRANCISCO, CAL. 
Moore Machinery Co. 
7th & Carleton-Berkeley 


SAN JOSE, CALIF. 
Moore Machinery Co. 
656 Stockton Ave. 


SEATTLE, WASH. 
Dawsen Mach. Co. 
5700 First Ave., S. 


SHREVEPORT, LA. 
Peerless Supply Co., Inc. 
701 Spring St. 


SYRACUSE 1, N. Y. 
Syracuse Supply Co. 
314-332 W. Feyette St. 


TULSA, OKLA. 
White Star Mach. Co. 
104 Boulder Bidg. 
19 West 10th Street 


WICHITA, KAN. 


White Star Mach. Co. 
301 N. St. Francis 


CANADA 

MONTREAL 

OTTAWA 

QUEBEC 

TORONTO 

WINDSOR 

Williams & Wilson Lid. 
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MAINTENANCE 
MANAGEMENT 
FOR SMALL PLANTS 


by William C. Wallin 


Chief, Plant Engineering Dept. 
North Carolina Works 


WESTERN ELECTRIC CO., INC. 
Winston-Salem, North Carolina 


DURING RECENT YEARS top man- 
agement has been increasingly focus- 
ing attention on better methods to 
improve the execution of plant main- 
tenance. It is highly important since 
plant and equipment maintenance 
costs now average more than 5.0% 
of the net sales dollar for more than 
50 major industries. 

Average maintenance expenses 
continue to increase rather than de- 
cline. Increased mechanization, the 
pushbutton plant, higher speeds, 
higher pressures and temperatures, 
new materials handling equipment, 
instrumentation, electronics, while 
reducing direct labor, increase and 
further complicate the maintenance 
problem. 

Management methods and controls 
devised for production operations 
must also be applied to maintenance. 
The opportunities for cost reduction 
in the maintenance departments of 
our industries is very substantial and 
one that should receive constant at- 
tention. 

In the organization of your “Main- 
tenance Team,” thoroughly study the 
relative advantages of centralized 
versus zone maintenance as applied 
to your specific plant conditions. 

Proper organization and direction 
of employees under either method 
should be designed to: 

1. Reduce excessive clerical work 
on the part of the crafts and 
supervision. 

2. Minimize travel time. 

3. Promote versatility in mainte- 
nance crafts, which is most im- 


portant if lost time is to be | 


minimized. 
- « « Continued on Page 12 





This article has been adapted from an address made 
by Mr. Wallin at the 8th Plant Maintenance & 
Engineering Conference, held concurrently with the 
8th Plant Maintenance & Engineering Show, at 
Cleveland. 


r N 


H.S.S. UNIFLUTE 
COUNTERSINKS 


see free working 
smooth cutting for 





You'll need fewer tools 
for these jobs because the 
FORD H.S.S. Uniflute 
Countersink is designed 
to handle all three of 
these operations — in any 
hole size from the end 
diameter to the major 
diameter. The simple 
single flute design with 
cam relief does it. 
Eliminates chatter and 
secondary burrs. Low in 
cost, too — and easily 
re-sharpened in your own 
shop. We tell you how. 
Also available in Carbide. 


WRITE FOR 
tenn NEW FORD 


BULLETIN NO. 702 





M. A. FORD 
Mfg. Co. Inc. 


817 W. River St., Davenport, lowa 


Precision. Manufacturer of 
H.S.S. and Carbide Rotary Cutters 
Carbide End Mills * Special Tools 
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VASCOLOY-RAMET PRESENTS... 


NEW VR-75 quality carbide is a vacuum sintered steel-cutting 
grade developed specifically for use where high heat is generated. On 
such work, it will out-perform any grade of carbide available today 


VR-75 is an addition to the standard line of V-R quality 
AVAILABLE NOW steel-cutting carbides which meet 80% to 90% of all steel 
machining requirements. On applications where severe heat 
In throw-away and long inserts and shock conditions are a problem, new VR-75 is the 
for negative rake toolholders thoroughly field-proven answer. It is ideally suited to heavy 
turning, facing, boring and milling jobs where coolants are 
not used . . . and will also give excellent results on a great 
many general steel machining operations. 

VR-75 gains its exceptional heat resistance, high edge 
strength and high shock resistance from the special blend- 


> ing of tungsten carbide, titanium carbide, tantalum carbide, 
i : columbium carbide and cobalt. Maximum performance is 
’ ae ; assured by its grain structure and exceptional purity. 

bay al 


Vascoloy-Ramet’s exacting quality control procedures as- 
sure a constant, superior, uniform product. 

In the history of the carbide industry, there has never 
been a higher quality product than new VR-75 steel cutting 
grade. 

For complete information, call your local V-R represent- 
ative or distributor, or write. 


POSS SSOSHHHSHESOHSESSESSOOSESESESESEHESEHSESESSESSESSOSESESEESEEESEEE 


SEND FOR NEW BULLETIN... 
Get complete facts about this cost-cutting carbide today. 
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A SUPER STEEL- 
CARBID 


oa e@ High heat resistance 
NEW VR-75 HAS 


e@ High shock resistance 
e High edge strength 


VR-75 Has Set Performance Records 
on Jobs from 1” to 36” Diameter 


New VR-75 will increase production . . . minimize 
downtime . . . and drastically reduce tool costs on 
rough jobs like these: 
+ Wheel turning ‘« High speed milling 
* Roll we '* Crankshaft cheeking 
. and many others. 


ots * + ha 
Wh A y 7S 


Vascolog-Ramet Corporation 


SUBSIDIARY OF FANSTEEL METALLURGICAL CORPORATION 
POSSHSSSHSSSSSHSSSOSHESSSESESESESSESEHESESESSSESSESESESESESSESEESSSESSESEEEEEOEOEEEEEE: 
848 Market Street e¢ Waukegan, Illinois 
MANUFACTURERS OF: CEMENTED CARBIDES, TOOLHOLDERS and TANTUNG® CAST ALLOY CUTTING TOOLS 
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WIRE FORMED 


AND WELDED 


IN ONE 
OPERATION 


WITH 


NILSON 4-sLIDE 


Production is increased more than 25% by Hawie 
Manufacturing Company using a +1 Nilson 4- 
Slide with welding attachment which eliminates 
need for ferrule loops in the manufacture of hose 


supporters. .062 soft basic wire is formed with ends 


Garter loop formed and 
welded in one fast oper- 
ation by Nilson 4-Slide. 


welded in one automatic operation at a conserva- 
tive 105 pieces per minute. Additional savings are 


realized in eliminating cost of ferrule. 


Nilson 4-Slides will produce many types of wire 
forms similar to the part shown here in which two 
pieces must be welded or otherwise closed togeth- 
er. By the mounting of automatic welding equip- 
ment on the 4-Slide, such parts can be produced 
in one fast, accurate operation at minimum cost. 
Nilson 4-Slide Wire Forming Machines are avail- 
able in a wide range of sizes to handle basic steel 
wire from 14.” to /2” diameter. 


Anether example — Dra- 
pery hook is formed with 


two wires entering 4- 

Slide simultaneously and A 4 
. a a 

automatically welded to- 

gether at point of con- 

tact. 


MATHINE COMPANY 
1522 RAILROAD AVENUE, BRIDGEPORT 5, CONN. 


Automatic Chain Making Machines © Staple Forming Machines © Wire and Stock Reels © Wire 
Straightening Equipment ©  Silide Feeds for Presses © Wire and Ribbon Stock Forming Machines 
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. .» Management from Page 9 
4. Provide close coordination be- 
tween maintenance and produc- 
tion departments. 


No general rules can be accepted 
as to the advantages of area or cen- 
tralized maintenance without study 
of the particular situation pertaining 
to your plant. The plant area, type 
of manufacturing, and other impor- 
tant factors dictate the best method 
to be adopted. 


There are two types of mainte- 
nance work; corrective maintenance 
and productive maintenance. Cor- 
rective maintenance is the repair of 
breakdowns or the work most people 
wait for and call the cost “mainte- 
nance.” Productive maintenance in- 
volves any repetitive function, such 
as inspection, adjustment, cleaning, 
lubrication, etc., that can be con- 
trolled by schedule. 

Of the two types, preventive or 
productive maintenance is the more 
important. It substitutes the labor 
cost necessary to hunt up and correct 
minor troubles, for the cost of wait- 
ing until they become major break- 
downs and require expensive repair 
jobs. 

Few companies plan their mainte- 
nance work to the degree that they 
plan their production. Many operate 
on the “fire house” principle. Main- 
tenance planning can be both prac- 
tical and possible and is highly effec- 
tive. Experience has shown that 
planning the work of maintenance 
craftsmen and crews will improve 
man and machine effectiveness as 
much as 10-30%. In the average in- 
dustrial plant, 80% of the mainte- 
nance work load can be planned in 
advance. 

Formalize the authorization of 
maintenance work with a work order 
procedure. Convert all jobs into 
man-hour requirements before the 
work is started. 

Each day, one day in advance, 
select the work orders in order of 
priority, emergency, routine, and 
preventive, and lay out at least one 
day’s work for every mechanic. This 
may be done in a number of different 
ways. 

Maintenance work can be sched- 
uled from day to day in much the 
same way as production operations 
are planned. The important consi- 
deration is to provide the foreman 
with a means whereby he may at- 
tain maximum utilization of avail- 
able manpower and equipment, make 
adequate preparations for tools and 
parts, and plan his work so that pro- 
duction operations are interrupted to 
the least extent possible. 

The use of load charts enables one 
to schedule far in advance only those 
jobs which tie in with shutdown or 
with definite dates dictated by pro- 
duction schedules. The priorities of 
the smaller jobs will change from 
day to day. Be in a position to meas- 
ure work loads at any and all times. 
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ROCKWELL-BUILT 


NEW DELT 


...replaces expensive 


The new Delta 15” combines the rugged- 
ness, power and precision of much heavier 
machines with unmatched power tool ver- 
satility. Here’s how it can save you money 
on a wide range of jobs: 


DOES MORE WORK MORE ACCURATELY—Only 
Delta offers a selection of six spindle adaptors for 
all production drilling operations—eliminates the 
need for costly single-purpose machines on many 
jobs. And each adaptor is mounted on a ground 
taper for complete accuracy, features a threaded 
collar for positive locking. 


BIG MACHINE RUGGEDNESS—Delta’s unmatched 
power tool know-how gives you extra rugged design 
and construction—massive one-piece head, big 2” 


dia. quill, oversized heavy duty ball bearings—that 


Send coupon for all the facts! | 








— another product by : 
OELTA | 
“¥" ROCKWELL | 
| 
| 





special tooling 


adds up to years of dependable, low cost operation 
even under heaviest everyday work loads. 


EASY, CONVENIENT OPERATION—Exclusive “uni- 
versal’? hand feed combines the best features of pilot 
wheel and single lever feeds for adjustable leverage, 
freedom from striking table or fixtures, almost in- 
finite choice of feed lever positions. 


Counterbalanced belt guard completely encloses belt 
and pulleys, swings up for fast, safe speed changes. 
You get these and many more time and work- 
saving advantages found in no other 15” drill press! 


SEE THE ENTIRE DELTA DRILL PRESS LINE—Get all 
the facts about the new Delta 15” and other new 
and improved Delta Drill Presses. Compare—then 
make up your own mind! Your Delta Dealer is 
listed under “TOOLS” in the Yellow Pages of your 
phone book. 


r 622D N. Lexington Ave., Pittsburgh 8, Pa. 


Delta Power Tool Div., Rockwell Manufacturing Co. 


(_] Please send catalog on entire Delta Drill Press line. 
(_] Please send booklet: Delta Power Tools Teamed with Machine 
Tools. 


(J Please send names of my nearest Delta Dealers. 
Name Title 

Company 
Address 
City County State 
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. » » Management from Page 12 


Review this load at least once each 
month so that corrective action may 
be taken before an over-load occurs 
or the load becomes too light for 
proper manpower and crew utiliza- 
tion. 

An effective program for produc- 
tive maintenance requires careful 
study of property, machinery and 
equipment. To a degree, breakdowns 
can be anticipated and repairs and 
overhauls can be performed on a 
planned basis. The major factors in 
productive maintenance are sched- 
uled inspections and _lubrications, 


coupled with timely minor repairs, 
thus preventing large-scale repairs. 
Basically, the following procedures 
are necessary to install a satisfactory 
productive maintenance plan: 

1. All machinery and equipment 
should be numbered for identi- 
fication. 

. Equipment record cards should 
be maintained for each piece of 
equipment, including motors, 
showing date of installation, HP, 
name plate data, costs, and other 
pertinent data. 

. Equipment record cards, or 
equivalent should be kept in 
open file. Each card should in- 





FAST WORK ON A WIDE 
RANGE OF TOOL SIZES 


There’s much you'll like about Ex-Cell-O 
Tool Grinders. 


You'll like the power and smoothness 
made possible by the balanced inbuilt 
motor spindle that rotates in Ex-Cell-O 
Precision Bearings. 


Ex-Cell-O Tool Grinders, such as Style 
44-A pictured above, grind single point 
tools of carbide, cast alloys and high 
speed steels to long-lasting, sharp 
edges. Grooved, hardened steel plates 
in the tables resist wear and provide a 
good bearing surface for the tools. 
All Ex-Cell-O Grinders are double-end 
models; all use steel back wheels and 


have large, easy-to-adjust tool rest 
tables and coolant equipment. 


Ex-Cell-O has a tool grinder to fit all 
types of operations. Why not write 
Ex-Cell-O or call your local Ex-Cell-O 
Representative? 


CORPORATION 
DETROIT 32, MICHIGAN 


EX-CELL-O FOR PRECISION 


MANUFACTURERS OF PRECISION MACHINE TOOLS * GRINDING SPINDLES * CUTTING TOOLS * RAILROAD PINS AND 
BUSHINGS * DRILL JIG BUSHINGS © AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 


56 - 53 
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dicate inspection and lubrication 
frequencies, dimension changes, 
repair costs, etc. 

. Repair costs should be analyzed 
at specified intervals permit- 
ting management to determine 
whether: (a) routine inspection 
and oiling frequencies are cor- 
rect, or (b) a major repair job 
is required, or (c) it is more 
economical to replace equipment 
concerned. 


. Establish a complete set of 
equipment records. Keep a run- 
ning record of the repair history 
and repair costs on all major 
pieces of equipment. Only with 
accurate repair costs can repeti- 
tive maintenance jobs be identi- 
fied and reduced through rede- 
sign or unit replacement. 

In considering plant accounting 
requirements, it is essential that 
adequate time and material usage re- 
ports be maintained for sound ac- 
counting. Timekeeping should be 
centralized insofar as it is practic- 
able, and foremen and workers re- — 
lieved of these details. 

Maintenance costs by departments 7 
are important for comparative pur- 
poses, as well as being a direct aid in 
establishing budgets. Reports, how- 
ever, should be simple, informative, 
and factual. 

Maintenance budgeting is some- 
times done in terms of manhours or © 
dollars or in some instances a com- 
bination of both. When work meas- ~ 
surement standards (hours) are used 
as a barometer of performance, con- 
version to dollars can be easily ac- 
complished. 

In the case of timekeeping, it is 
again essential that every mainte- 
nance hour be correctly reported and 
charged properly to work orders or 
to standing orders. The most accur- 
ate method to accomplish this is to 
time stamp the start and stop time 
of each job performed on individual 
job cards. If tabulating equipment is 
available, man-hour accumulations 
by jobs may then be readily deter- 
mined and posted to individual work 
orders on a weekly basis. 

Incentives can be applied to main- 
tenance work to secure the added 
cooperation of the maintenance em- 
ployees. Particularly, where incen- 
tives for production employees exist, 
a company may find it highly desir- 
able to provide incentive opportun- | 
ities to maintenance and other in- 
direct employees. The productivity 
measurement feature afforded by 
time standards provides a basis for 
incentives and a means of sharing © 
cost reductions with maintenance 
employees. 

The extent to which craft and/or © 
departmental incentives are em- 
ployed will depend largely upon the = 
size and complexity of the. mainte- 
nance department. Thus, incentives 
may be designed to reflect the oper- 

. « » Continued on Page 33 











AVOID the 
HIGH COST 
and difficulty 
of fabricating 
long, hard 


& straight parts 


by conventional 
methods ... 


hardened - 





60 Case is the result of over ten years of experimental work and 
production experience with hardened and ground shafts which 
are a requirement for BALL BUSHINGS, the Linear Ball Bear- 
ing manufactured by Thomson Industries, Inc. 


The special techniques and equipment that have been developed 
enable high production rates and low handling costs. This permits 
big savings over conventional methods which are plagued with 
erratic warpage, straightening and resultant grinding problems. 
Finished 60 Case parts frequently cost less than the scrap losses 
that result from conventional methods. 

60 Case material has a surface hardness close to 60 on the 
Rockwell C scale which is essential to resist wear. 

Long lengths of material ranging in diameter from %” to 4” 


are stocked to enable prompt shipment of 60 Case parts, with or 
without special machining. 


Write for literature 
and name of yur @ 
local representative 














THOMSON 





orouni 


SHAFTS, ROLLS GUIDE RODS and other long-round parts 


ADVANTAGES of 60 Case 


COST REDUCTION . 
HARD BEARING SURFACE 
ACCURATE DIAMETERS 
GROUND FINISH 
STRAIGHT PARTS 
DELIVERY FROM STOCK 
ADDED STRENGTH 
UNIFORM HIGH QUALITY 


TYPICAL 60 Case PARTS 


GUIDE RODS, SHAFTING, ROLLS, TRAVERSE 
RAILS, PISTON RODS, ARBORS, LEADER PINS, 
TIE RODS, KING PINS, AXLES, CONTROL RODS, 
GUIDE POSTS, MANDRELS, BEARING ROLLERS, 
SPINDLES 


THOMSON INDUSTRIES, Inc. 
Dept. C1, Manhasset, New York 
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Run fasteners quicker or § 
remove them faster with 


Atlanta * Birmingham 
Boston ” Buffalo 

Chicago * Cincinnati 
Cleveland * Denver 

Detroit “ Houston 
Indianapolis * Kansas City, Mo. 
Los Angeles ” Milwaukee 
Newark — Long Island City, 
N.Y. * Philadelphia 
Pittsburgh Richmond 

St. Lovis “ San Francisco 
Seattle ~ Toronto, Canada 
Export Division, New York City 


THOR 
Air Impact 
Wrenches 


If you want more punch for the money and 
tools which will stand up long after others 
are in the repair shop — you'll choose Thor 
air impact wrenches every time. You'll 
choose Thor because you can set and re- 
move fasteners faster. You'll choose Thor 
because there’s no torque reaction to tire 
the operator. The Thor impact wrenches do 
the work—not the operator. And Thor 
gives you the widest selection of tools— 
\4” to 114” bolt capacities—a variety of 
angle attachments and accessories. 

Get Thor impact wrenches on the iob 
today — watch your costs go down tomor- 
row. Call your Thor factory representative 
for a demonstration. Thor Power Tool Co., 
Prudential Plaza, Chicago 1, Ill. 


THOR POWER TOOL COMPANY 


CHICAGO 
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FREE ENTERPRISE 
IN 24 NATIONS UNITED... 


on Choice of Yoder Mills 
for Pipe and Tube Manufacture 


It all started less than two decades ago 
with the introduction by Yoder—and the 
rapid adoption by American industry— 
of a revolutionary new type of mills for 
cold forming and electric-resistance 
welding of pipe and tubing. England, 
France, Italy, Mexico, Argentina, and 
Brazil soon followed the U.S.A. in adopt- 
ing Yoder mills. Most other countries 
which boast any kind of modern metal 
working industry also invested in one 
or more Yoder mills, including distant 
Japan, India, and South Africa. Produc- 
tion, depending on requirements, varies 
from 25,000 up to 75,000 feet per 
8-hour shift. 


By this time, England, Italy and 
Argentina each have a total of ten Yoder 
mills in operation; Brazil, eight; Mexico, 
six; France, five; other countries some- 
what in proportion to their population. 
In many nations, Yoder mills now supply 


from 50% to 90% of all the welded 
tubes used. 


The geographical distance which sepa- 
rates Yoder from many of these countries 
has proved much less a handicap than 
might be supposed. Reasons: the sim- 
plicity of design, ease of operation and 
dependability of Yoder mills. Secondly, 
generous assistance rendered by Yoder 
in training operators everywhere. In 
fact, several outstanding production 
records have been scored by operators in 
foreign countries, most recently in Italy. 


Through technological advances, Yoder 
leadership in tube mill design has been 
jealously preserved and strengthened 
from year to year. Ask for literature giv- 
ing details of the latest improvements. 
Correspondence invited. 


THE YODER COMPANY 
5501 Walworth Ave., Cleveland 2, Ohio, U.S.A. 
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PIPE AND TUBE MILLS<Electric Weld 








ROTARY SLITTING LINES 
COLD ROLL FORMING MACHINES 
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DEEP DRAW DIES 


25,680,000 outlet boxes 
drawn with TALIDE—Steel 
dies average 700,000. 









POWDERED METALLURGY DIES 


Compacting Diente, abrasive 
chemical powders, TALIDE Pill 
dies last 4 months, steel dies 
wore out in 6 hours. 





HEADING AND 
EXTRUSION DIES 


Cold-heading 1/4” C-1008 

steel rivets, TALIDE dies 
produced 11,200,000 pieces, 
other carbide dies only 3,500,000. 
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Talide Die 


cuts molding cost 


71/4¢ to I¢... 


@ Simonds Abrasive Company, a leading 
producer of abrasive wheels, called in a 
Talide Die Engineer to help reduce excessive 
die costs. The highly abrasive action experi- 
enced in molding the wheels to shape cut 
service life of hardened steel dies to 3000 
wheels. A Talide carbide die having 6” LD. 
was designed and, due to its super hard and 
dense structure, approximately 25 times the 
number of wheels were pressed! $4,708.80 
worth of steel dies would have been required 
to equal the production of this one $690.00 
Talide die. Metal Carbides Corporation, 600] 
Southern Boulevard, Youngstown 12, Ohio. 

































Send for Catalog 56-G 
or ask for Talide Die 


Engineer to call 
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HOT PRESSED AND SINTERED CARBIDES » VACUUM METALS 
HEAVY METAL + ALUMINUM OXIDE + HI-TEMP. ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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END MILLS ARE OUR BUSINESS... 
NOT A SIDELINE 








TO BEST SERVE YOUR NEEDS 


For over twenty years our designing and manufacturing abilities have been 
devoted to producing highest quality end mills. Because end mills are our busi- 
ness, we realize that universal acceptance of our product is obtained and main- 


tained by continuously supplying the best end mills available. 


Putnam manufactures and stocks over 1400 standard types and sizes of end 
mills. Thus, you can quickly and economically select the exact size and type to 


best meet your needs. 


Putnam Distributors from Coast-to-Coast carry large stocks of 
standard end mills. Contact your neighbor, the local Putnam 
Distributor, he will recommend the best end mill for specific jobs, 
give you personalized service, and quickly supply your needs 
with the finest end mills obtainable. 


za» VrTn A RA 


2981 CHARLEVOIX AVENUE - DETROIT 7, MICHIGAN 
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Take it from the early birds... 


ITS THE GREATEST 





Niagara Series E 41% OBI Press in operation at a well Niagara Series E 41/2 OBI Press engaged in blanking ond 
known eastern commercial stamping plant. Work includes drawing of kitchen cannister lids from half-hard aluminum 
stamping small wrenches; trimming canopies for electrical at midwestern housewares manufacturing plant. 

fixtures; piercing, cutting off and forming saddles with a 

progressive die (shown). 
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Few developments in metalworking history have 
drawn the enthusiastic endorsement given Niagara’s 
revolutionary Front-to-Back Crankshaft OBI Press. 


Now, as at the 1955 Machine Tool Show where it was 
unveiled, there is nothing even remotely resembling 
it in the industry...design-wise and production-wise. 
Customers in U.S. and Canada...the “early 
birds” who are doing their modernizing with the most 
modern press of all...can today tell you about 
accomplishments with this newest and greatest of OBIs 
that you would have never dreamed possible. Yes, 
the press that Niagara conceived to do more than any 
OBI ever built is doing just that for a fast-growing 
list of metalworking plants. 


There’s a huge fund of successful experiences that a 
Niagara representative can share with you today. Draw 
on it now and utilize it in your modernization plans. 
Make a date, at your convenience, for 
a personal call. 


...and if you haven’t received new 
Bulletin 56 with complete design 
description and specifications 
(75-200 ton capacities, 41/2-7 ¥2 inch 
shaft diameters, standard and 
automated models) write for your 
copy at once. You will find it 
invaluable to your planning. 


NIAGARA MACHINE & TOOL WORKS e¢ BUFFALO II, N.Y. 
DISTRICT OFFICES: 
Buffalo © Cleveland © Detroit © Indianapolis © New York ® Philadelphia 
Distributors in principal U. S. cities and major foreign countries 
7 
America’s most complete line of presses, press brakes, shears, 
other machines and tools for plate and sheet metal work 





front-to-back crankshaft 


Niagara Series E 51. OBI Press forming and trimming 
hemispherical copper parts for one of the “Big Two” 
electrical manufacturers. 





SINCE 1857 
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E. W. BLISS COMPANY 


DIE SUPPLY 
DIVISION 
1400 Brookpark Road, 
Cleveland, Ohio 


PLANTS AND OFFICES 


BURBANK, CALIF. 
CLEVELAND, OHIO 
DAYTON, OHIO 
DETROIT, MICH. 
PITTSBURGH, PA. 
SAN JOSE, CALIF. 


DISTRIBUTORS 


BIRMINGHAM, ALA. 
Ford Tool and Carbide Co. 


BUFFALO (Depew), N. Y. 
Buffalo Die Supply Corp. 


CEDAR RAPIDS, IOWA 
Midland Supply, Inc. 


CHARLOTTE, N. C. 
Apex Machine Too! Supply, Inc. 


CHICAGO, ILLINOIS 
Joseph M. Matis 


DALLAS, TEXAS 
Tool Products Co. 


DAVENPORT, IOWA 
Midland Supply, Inc. 


DENVER, COLO. 
Overgard Machine Tool Co. 


GRAND RAPIDS, MICH. 
B. H. W. Tool Sales, Inc. 


HAMILTON, ONTARIO, CANADA 
Higginson Engineering Sales 


KANSAS CITY, MO. 
Elifeldt Machinery & Supply Co. 


MILWAUKEE, WIS. 
Tool and Die Supply Co. 


MINNEAPOLIS, MINN. 
Northern Machinery & Supply Co. 


MONTREAL, QUE., CANADA 
L. S. Tarshis & Sons, Ltd. 


PORTLAND, OREGON 
Western Steel Sales, Inc. 


SEATTLE, WASH. 
The National Company, Inc. 


ST. LOUIS, MO. 
Scott Special Tools, Inc. 


TULSA, OKLA. 
Krisman Industrial Supply Co. 


WICHITA, KAN. 
Ellfeldt Machinery & Supply Co. 
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The #00-96 PMCo Thread Ring and 
Plug Gage appear small beside a 1 
inch gage block. 
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Get the Pipe Machin- 
ery Co. fully illustrat- 
ed Catalog today. 
Write Us on your let- 
serhead. 
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UNIVERSAL DRILL 
BUSHINGS 


In Universal you get the best. Machined 

from finest quality steel. Blended radius on the top- 
inside diameter helps prevent tool hang-up and 
breakage. 100% concentricity and hardness tests insure 
accuracy and uniform quality. Knurled heads 


provide a quick, sure grip. 





Standard sizes and lengths in stock 
for immediate delivery. Contact the 
office nearest you— Universal 
Engineering Sales Co., 1060 Broad St., 
Newark 2, N. J.; 5035 Sixth Ave., 


Kenosha, Wis.—or our home office. 





FRANKENMUTH 8, 
MICHIGAN 
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Here’s a real case of 


SMALL LOT PRODUCTION 


turret lathes at CAMCO, Inc. 





on No. 3 





CAMCO MACHINES 
A WIDE VARIETY OF 


PARTS LIKE THESE IN 
WARNER & aaa risers BAR EQUIPMENT 6 TO 100 PIECE LOTS 
r 





Toot POST “rock stor HOLDER 

= sie. NN CY Warner & Swasey 

a Standard Tools are 
gg quickly interchangeable 

for simple or 

CLUTCH TAP AND complex jobs—in large 

psig or small lots— 

thus minimizing your 

tooling costs. 


TOOL HOLDER 


> 











AMCO, INC., Houston, Texas, depends on Warner & Swaseys for small 
lot production of parts for their gas lift valves—equipment which lifts 
petroleum from oil wells whose natural forces are exhausted. 


Two of these nine Warner & Swaseys are standard tooled No. 3 turret 
lathes which machine a wide variety of simple to complex parts from stain- 
less steel and monel metal, in lots averaging 50 pieces. Tolerances as low 
as .002 are held on most jobs. 


One of the No. 3’s is also equipped with a full length lead screw and 
selective gear box to machine numerous small lot threading jobs. The 
threads are chased with the lead screw and an automatic knock-off attach- 
ment. Specification of the threads: standard vee or round form, special 
diameter, standard pitches, Class 3. 
Since the day the first No. 3 machine was installed in 1954, working 
two 9-hour shifts per day, not one hour has been lost because of downtime WA R N | > R 
for repairs! Similar performance has been achieved by their other Warner & 
& Swaseys—No. 4 and No. 5 turret lathes, 2-A and 4-A heavy duty turret W 
lathes, and two 5-spindle automatics. S ASEY 





This story again illustrates a point recognized in our customers’ Cleveland 
plants throughout the world—for dependable day-after-day production of PRECISION 
small lots, you can’t beat the versatility and accuracy of standard tooled MACH 7" a-3 
Warner & Swasey Machine Tools! S| Nc EF 1880 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 
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Laboratory with factory-size equipment—that’s the new $5,000,000 G-E metals and cera.nics labora- 
tory in Schenectady. From here will come many of the products manufactured by the Metallurgical 
Products Department of General Electric Company, 11111 E. 8 Mile Street, Detroit 32, Michigar 
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Solutions to your most pressing problems, plus 


developments ahead of industry trends, are 


now being worked out in our laboratories 


It doesn’t take a crystal ball to know 
what role cutting tools will play in 
the Metalworking Industry in the 
future. The signs are unmistakable. 

More accurate casting, extruding, 
and forging techniques will mean 
that less metal must be removed by 
machining. And this will mean that 
cutting tools must take thinner cuts, 
and hold closer tolerances. 

New and more automatic machine 
tools will mean that cutting tools 
must operate at higher speeds — yet 
provide the longer tool life neces- 
sary to give you maximum benefits 
from automation. 

General Electric, through its new 
Metallurgical Products Department 
(successor to the Carboloy Depart- 
ment), has already developed several 
cutting tool materials that are ahead 
of these trends. 

Three years ago, the first of the 
three Carboloye Series 300 carbides 
was announced. Today, these grades 
permit you to cut harder steels, at 
higher speeds .. . at lower machin- 
ing cost per part. 

Two years ago, General Electric 


researchers introduced Cemented 
Oxide. This material puts mirror 
finishes on metal, while operating 
at speeds up to 3000 fpm — far be- 
yond the range of carbides and 
ceramics. 


And last year, G-E Engineers in 
the Carboloy Machinability Labora- 
tory developed several new machin- 
ing techniques to help you make 
better use of these improved mate- 
rials. One of these techniques lead 
to a way to utilize carbides at low 
speeds — starting from 0 fpm—an 
almost impossible task until now. 

All these developments resulted 
from the vast technological resources 
which General Electric has brought 
to bear on metalworking problems 
— plus the fund of machining knowl- 
edge accumulated since G-E first 
introduced carbides to American 
industry in 1928. 

These resources and this knowledge 
mean that General Electric—through 
its Metallurgical Products Depart- 
ment—will be able to recognize and 
solve new problems of the Metal- 
working Industry as they arise. 


Progress /s Our Most Important Prodvet 


GENERAL @@ ELECTRIC 
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4 to 1 you’ll increase output 
with KELLER ‘‘spindle gang”’ 


With a flick of his thumb, the man with the new Keller 
multiple-spindle tool drives four screws at the same 
time. As a result, his output increased while production 
costs d , 


The new medium low-torque (2 to 24 foot-pounds) 
Keller tool is made to order from your assembly blueprints, 
with any number of spindles. Yet tool cost is relatively 
low. Only the mounting plate is specially shaped and 
drilled. Motors and other stock components are stand- 
ard designs adapted to job requirements. 


Convertibility, flexibility of design, uniform torque 
control, low maintenance and low operator fatigue are 
winning a place on assembly lines for the entire line of 
Keller multiple-spindle nut setters and screw drivers, 
which range in torque delivered from 2 to 190 ft. lb. 





Confer with a Gardner-Denver man about increasing 
your assembly production with Keller multiple-spindle 
tools. Or write for complete information. 












Combines advantages of mechanized feed drill- 
ing machine and portable hand drill. Designed 
for drilling clean, true holes in hard metals— 
like titanium, stainless steel, etc. Made to han- 
dle drills 34” or smaller. Send for free descriptive 
folder. * Trade-Mark 


LN GARDNER - DENVER 


GARDNER - DENVER COMPANY, QUINCY, ILLINOIS 


THE QUALITY LEADER IN COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 
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Pre-Ground, Pre-Calibrated Monarch Q&/*-Tool 
Ready-Set Tooling Provides Immediate Tool Change 


What’s Quik-Tool? It’s a tool block and set of seven tool 
holders, all precision ground and pre-calibrated to provide 
better accuracy of positioning and response than you get 
from any turret. 


And it’s fast! Tools automatically position themselves 
when slipped onto a locating pin and swung into the slot 
of the tool block. They don’t even have to be aligned or 
clamped into position, as the precision fit of tool holder 
and tool block insures rigidity and accuracy. 


Monarch Quik-Tools are specifically valuable in the 
toolroom or instrument shop for practically any type of 
turning, with tools used in any desired combination or 
sequence. The standard tool setups can be used, without 
adjustment to tool settings, for a wide variety of jobs. 
Holders are designed for standard tools and gages. 

How about it? Don’t you want to know all about how 
Monarch Quik-Tool eliminates lengthy setups and cuts 
tool change time to seconds? Send for our complete illus- 
trated booklet today The Monarch Machine Tool 
Company, Sidney, Ohio. 


Tool block fits any standard Monarch 10” Model EE 
Toolmaker’s or Manufacturing Lathe compound rest 
“T” slot. Tools can be used in any combination or 
sequence for turning, boring, facing, chamfering, 
grooving, necking, threading, knurling, or cut-off. 
The tools automatically position themselves, 


Fill Out This Coupon and Clip to 
Your Business Letterhead, Please 


THE MONARCH MACHINE TOOL CO., 
SIDNEY, OHIO 


Please Send Me Your Illustrated Quik-Tool 
Booklet #306. 


NAME 


TITLE 
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top cutter design 
improves 

cutting efficiency and 
tool life 


BARBER- 
COLMAN 
offers 


free-flow of chips across cutter face for reduced tooth breakage and 
increased feeds and speeds * 


Improved performance and tool life are provided by these 
Barber-Colman interlocking staggered-tooth side milling 
cutters* because chips flow freely across the face of the 
cutter teeth. The patented interlock of the teeth provides 
that the entering section of the tooth in the cut is always 
slightly ahead of the trailing portion so that there is no 
chance of piling up chips or blocking chip flow. Conse- 
quently, these cutters increase tool life and permit the use 
of greater feeds and speeds. 


Cutters of this type are recommended for long deep slotting 
cuts in steel, shoulder cuts and for milling operations where 
depth of cut exceeds the width of the cutting face. They 
work equally well in steel or soft non-ferrous materials. 
The interlocking feature provides adjustment for accuracy 
and longer cutter life. 


The operation shown here is milling a flywheel clutch cam 
at Caterpillar Tractor Co. A slot 1” long x 1%" wide x 1%." 
deep is milled, removing .096” stock from sides and bottom 
of cut. ‘* Patent No. 2,230,662 








APRIL 1957 


Compare these figures with operations in your shop: 


Steel Forging, 241-285 Brinell 
Cutter Speed....... o++--54 sfm 
Cutter Feed........ ccccced.2”/min. 
Pieces per Hour...... cee 
Pieces per Sharpening... 


Feeds and speeds which could stall conventional type cutters 
can often be used with this cutter design. The depth of cut 
may be as great as the depth of the cutter hub without im- 
pairing the efficiency of the cutters. Absence of chip accumu- 
lations reduces cutting temperatures to allow increased 
feeds and speeds. 


This improved design eliminates any obstruction to the 
free flow of chips across the cutting face. Consequently, 
chip congestion found on cutters of conventional design is 
eliminated. Because of this chip action, cutting edges will 
produce many more pieces per sharpening. The absence of 
chip congestion also removes a major cause of tooth breakage. 


guarantees accuracy 


Through the interlocking feature, accurate slots can be 
milled throughout the life of the cutters. The width of 
conventional cutters becomes undersize with sharpening 
and they must be discarded or used for other work. The 
width of interlocking cutters, however, can be accurately 
controlled throughout the life of the cutters by using shims 
between the sections. Several widths of slot can be milled 
with the same interlocking cutter by using shims of varying 
thickness. 


These special cutters are only one example of Barber- 
Colman cutter design, specifically suited to particular job 
requirements. When you have milling problems, consult 
Barber-Colman Cutter Engineers for recommendations. 
Send us blueprints or a trial order for your special cutter 
requirements. Get top cutting efficiency through top cutter 
design. 


BARBER-COLMAN COMPANY BARBER 


8104 ROCK STREET*® ROCKFORD, ILLINOIS COLMAN 
Hobs - Cutters » Reamers « Hobbing Machines - Hob Sharpening Machines 
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JOB FACTS: Rolling a 5g”-18 thread in C-1117 steelona 
Type N-2 self-opening Acme-Fette Thread Rolling Head. 


even on this short run 


threading costs reduced from 


50 cents to I cent per piece 


As reported by Mr. Arnold Thompson, President, Thomp- 
son Tool and Manufacturing Company, Franklin, Iil., 
manufacturers of the “Dress-O-Grind” grinding fixture. 


When thread chasing failed to provide the required finish for this 
Class 3 thread fit air rotor—and thread grinding proved too costly 
—this manufacturer turned to thread rolling, using the versatile* 
new N-2 Acme-Fette Self-opening Thread Rolling Head, on a 
hand screw machine. 

“As a result,”’ states Mr. Thompson, “‘on a test run of only 1000 
pieces, our threading cost dropped from 50 cents to one cent per 
piece . . . and we maintained the finish we had to have throughout 
the run, without a single adjustment.” 

While the Acme-Fette Thread Rolling Head has built its reputa- 
tion on long runs (often running into the millions) don’t overlook 
the many advantages it offers—even on short runs! 
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. .» Management from Page 14 

ations of individual crafts or may 
embrace an entire department. When 
multicraft participation exists, a 
combination of both craft and de- 
partment can be used. 

Should incentives be desirable for 
your plant, time standards for con- 
trol will be required. The method 
or combination of methods used 
should be influenced by the amount 
of data presently available, the de- 
gree of development of existing 
maintenance controls, personnel 
available, and other considerations. 

Earned hour control requires that 
manpower utilization be reported 
weekly by reporting actual perform- 
ance against an official standard. 

Downtime is highly important as 
a standard against control. In some 
plants, the effectiveness of both pro- 
ductive maintenance and work 
scheduling may be measured by the 
operating performance of certain key 
units. In a paper mill for instance, 
the log of the paper machines will 
bring to light failures of pulp pre- 
paration equipment as well as break- 
downs on the machine itself. 

A graphic presentation of down- 
time provides an excellent control 
report. 

Control reports are frequently con- 
sidered by some as truly an unneces- 
sary evil. To assure smooth opera- 
tion of any maintenance activity, cer- 
tain control reports must be estab- 
lished which will provide informa- 
tion indicating the degree of effec- 
tiveness of the work being under- 
taken. 

Maintenance spare parts and mate- 
rial control are very important func- 
tions of maintenance management. 
Having the proper materials avail- 
able when they are needed while 
holding the dollar investment down 
presents a real challenge. 

The following points are con- 
sidered good criteria for successful 
storeskeeping: 

. Keep the storerooms locked 

. Review usage periodically and 
establish reorder points and re- 
placement quantities scientific- 
ally. 

. Provide sufficient stores person- 
nel to service mechanics with 
minimum delay. 

. Provide scheduled’ delivery 
service if your plant is large. 

. Segragate and identify material 
purchased for special jobs. 


. Maintain accurate and current | 


stores records. 
. Have separate bins for each 
item. Use bin location index. 


. Locate fast moving items near | 


the issue window. 


. Don’t complicate the paper work 


of low cost items. 


° . | 
. If maintenance stores is not re- 
sponsible to plant engineer or | 


maintenance superintendent, be 
sure that authority to designate 
the items to be stocked and their 
supply levels is given to the 





send this 


coupon 
TODAY! 


-.. @ cost-cutting 
OPPORTUNITY 
you can’t afford 
to miss! One 
ftapper ... one lead 
screw ... convertible 
in SECONDS to 
tap different 
pitches! 


_ 


ANOTHER 
a 


FIRST! 





Jarvis Corporation 
Middletown, Connecticut 


Yes! | am interested in this new, Jarvis First— 
the Adjustable Pitch Lead Screw Tapper. 


[_] Send details and prices 

[_] Have a Jarvis representative call 

[] We would like a demonstration in our plant 
NAME.......... 
COMPANY 
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WHEELOCK, LOVEJOY & COMPANY, INC. 





1250 Marquette Street, (Itturnen Ohio 


WHEELOCK, LOVEJOY & COMPANY, INC. 
1855 So. Kilbourn Avenue, [Mercy Illinois 





WHEELOCK, LOVEJOY & COMPANY, INC. 
265 Pennsylvania Avenue, [Meta New Jersey 





WHEELOCK, LOVEJOY & COMPANY, INC. 
12989 Greeley Avenue, [JRO Michigan 





WAREHOUSES AT YOUR SERVICE 


You’ll get quick action on your order for alloy steel bars, billets 
or forgings ...no matter what size, shape or heat treatment you 
require ... when you call any one of our seven warehouses. 

All seven are conveniently located in principal industrial areas. 

Each is staffed by expert metallurgists, and is well-stocked to 
give you speedy service. 

Fill your current needs by ordering our own HY-TEN steels, the 
“standard steels of tomorrow”, or standard AISI or SAE grades. 

Or write today to our Cambridge office for your free Wheelock, 
Lovejoy Data Sheets. They contain complete technical information 
on grades, applications, physical properties, tests, heat treating, etc. 


In Canada: Sanderson - Newbould, Ltd., Montreal and Toronto 


WHEELOCK, LOVEJOY & COMPANY, INC. 





144 Milton Street, [init New York 


WHEELOCK, LOVEJOY & COMPANY, INC. 





4524 W. Mitchell Avenue, [ANMnuriil Ohie 


HOME OFFICE: 


WHEELOCK, LOVEJOY & COMPANY, INC. 





135 Sidney Street, [RITE Massachuselts 
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plant engineer or the mainte- 
nance superintendent. 

What are the prime requirements 
of a satisfactory maintenance control 
plan? Let’s look at the organization 
that should normally administer the 
plan. 

Maintenance, as a function, ordi- 
narily should be responsible to the 
plant engineer. The plant engineer 
should not be a part of the plant pro- 
duction organization. The reason is 
obvious; it’s not a human trait to re- 
port one’s own faults or failures to 
top management. Separation of pro- 
duction and maintenance — engi- 
neering forces will serve to keep 
management informed of such things 
as improper use of equipment (by 
production forces) or inadequate 
lubrication (by maintenance forces). 
A maintenance superintendent or 
foreman may or may not be needed 
under the engineer, depending on the 
plant’s size. 

Principles of plant maintenance re- 
quire that an adequate and clearly 
defined organization to conduct all 
phases of plant engineering and 
maintenance work be provided. It 
is essential that your organization 

. Be familiar with condition of 
all plant equipment. 

. Schedule all inspections and lu- 
brications. 

. Have an adequate work order 
system for requesting and auth- 
orizing work. 

. Set up proper timekeeping prac- 
tices designed to provide costs 
by work order and by item of 
equipment. 

. Size maintenance crews in ac- 
cordance with current and long 
range work loads. 

. Plan the work of each mechanic 
at least one day in advance. 

. Establish maintenance stores re- 
quirements based on actual or 
estimated usage assuring that 
proper materials are available 
when needed, while holding doi- 
lar investment down. 

. Create employee interest and 
participation by top manage- 
ment through establishment of 
work measurement standards 
and preparation of earned hour 
control reports. 

As to the methods for achieving 
these principles of plant mainte- 
nance, it is suggested that 

1. Studies be made of suitability 
of tools and the possible use of 
the pre-assembled kits of mate- 
rials. The potential use of por- 
table staging, pipe machines, 
welding machines, etc. should 
be determined. 

. Job conditions should be studied 
with a view of ascertaining 
where improved methods are 
applicable. Crew sizes should 
be determined from _ actual 
studies, rather than from off- 
hand opinions. Load charts are 
effective for this purpose based 
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A. 
4 


GREENLEE 


4 Permits Greater 
Job Versatility 


| AIR-F EED Easily Adapted to 


Multiple Feedouts 


PUN provides Longer 


Stock Feedout 
+ Eliminates 
Stock Scoring 


Reduces Stock Reel 
Noise 


Eliminates 
Stock Pushers 


Eliminates 


. Feedout Cams 
Write today for Catalog A-405, or 


better still, have the Greenlee man 
call and show you the way to more 
profitable production with this 


air-feed automatic bar machine. GREENLEE BROS &C 
* 


GREENL 
ENLEE STANDARD AND SPECIAL MACHINE TOOLS 2044 MASON AVE. 


* Multiple-Spindle Drilling and Tapping Machines 
© Transfer-Type Processing Machines GRE LEE Rockford, Illinois 
® Six and Four-Spindle Automatic Bar Machines | 

© Hydro-Borer Precision Boring Machines 





: 
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HOW MUCH DO YOU REALLY 
PAY FOR MILLING CUTTERS? 


Hidden costs make inserted blade cutters more 





expensive than you think! 


One piece Carbide Tipped cutters 
have many advantages over inserted 
blade cutters-better finishes . .. more 
rigidity .. . closer tolerance milling... 
and one piece safety. 










Now here is proof that solid cutters also 
save money hour after hour... day after 
day. Don’t be fooled by the ‘‘do-it-your- 
self” replacement blade cutters-they’re more 
expensive than you think. 








NELCO TOTAL COST Replacement 

Cutter NeLcO "*PenGe 

Number Solid Tipped Cutter 
Cutter 


cost 
Equivalent 


Py Replacement 


lade Cutter 


cosT 
of set of 


Blades* 


REMARKS 





6104S | 31.00 a 


75.00 


18.00* 





and two sets replacement blade 
$111.00 + replacement and grinding. 
Cost 3 NELCO Cutters $93.00. 


Cost of Complete do-it-yourself ine 





14112F | 140.00 B 


336.00 


84.00* 


Cost of Complete do-it-yourself cutter} 
and two sets of replacement blades} 
$504.00 + replacement and grinding. 
Cost 3 NELCO Cutters $420.00. 





12206-1/ 50.50 c 


116.00 


40.48* 


Cost of Complete do-it-yourself cutter} 
and one set of replacement blades 
$156.80 + replacement and grinding. 
Cost of 2 NELCO Cutters $101.00. 





10306-'2] 37.00 D 


129.00 


33.12* 


Cost of Complete do-it-yourself cutter 
and three sets of replacement blades 
$228.36+ replacement and grinding. 
Cost of 4 NELCO Cutters $148.00. 





10108F | 86.00 E 














292.00 





102.58* 





Cost of Complete do-it-yourself cutter’ 
and four sets of replacement blades 
$702.32 + replacement and grinding. 
Cost of 5 NELCO Cutters $430.00. 








*Figures above do not include removing old blades, inserting new blades and grinding. 


FIRST COST IS LAST COST with a NELCO one piece 
Carbide Tipped Cutter: No expensive downtime to re- 
move, replace and regrind inserted blades. Every NELCO 


cutter is ready to use-without delay. . . 


without added 


“hidden costs!” A spare NELCO cutter costs far less in 


every way! 







Send today for the New Nelco Catalog 
showing over 700 carbide tipped cutting 





LC a foto mm Melo) Oto PP ialomme ME F-taleoial-t-3 1-1 mm Oteolala me 
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on work requirements. Work 
measurement standards (hours 
required — determined from 
basic standard data or estimates) 
should be developed to cover 
all types of maintenance work. 
he extent to which scientific 
time analysis is utilized depends 
upon the practicability and 
characteristics of the work. 

It is highly important to consider 
equipment analysis. Make periodic 
reviews of equipment repair cost his- 
tory. These will pinpoint: 

1. High-cost repetitive jobs. 

2. Requirement for redesign of ele- 

ments of any item of equipment. 

3. Need for replacing equipment 

where maintenance costs are ex- 
cessive. 


4. A guide for selecting replace- 
ment equipment. 


Training of personnel is essential. 
To a large degree, the success of any 
maintenance control plan depends 
upon effective supervision and com- 
plete understanding on the part of 
all plant people concerned. The con- 
fidence, enthusiasm, and ~ooperation 
of maintenance supervisors, mechan- 
ics, operating supervisors and other 
plant personnel depends upon the 
method of presentation of the facts 
relating to the program. 

And, last, I must point out the ut- 
most of importance in keeping your 
foreman on your side. 

It is appalling to learn, in this day 
of enlightened labor-management re- 
lations, that in many companies the 
foreman is still the forgotten man. 
He is neglected salary-wise and com- 
munication-wise. 

To the rank and file employee, the 
foreman is the company. Employee 
morale depends largely on foreman 


morale. This is an elementary man- - 


agement axiom. Yet, in many com- 
panies we find that a little overtime 
will give an employee a bigger pay 
check than his foreman. And we 
find union shop stewards better in- 
formed on company plans than the 
foremen. They can tell the rank and 
file employee what’s cooking, before 
the foremen themselves know. 

All this leads to very poor com- 
pany morale. The foremen resent 
their neglect by top management; 
and the employees lose their respect 
for the foremen. 

Smart management makes certain 
that the foreman is top man in his 
department. He is kept informed on 
all company plans . . . by weekly 
meetings, foreman bulletins, or some 
such method. He knows what is 
going on before anyone else in the 
plant. 

Moreover, smart management so- 
licits the foreman’s aid and advice 
when formulating plans that affect 
his department. After all, the fore- 
man knows better than anyone else 
what can and cannot be done for the 
most efficient operation of his baili- 
wick. He can often prevent man- 
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Buy the one tube steel with the longest 
tube life per dollar: Ask the experts! 


HE Timken Company makes 23 different high- 

temperature tube steels to help you solve your heat, 
pressure, corrosion and oxidation problems. But only 
one analysis really fits your particular needs, gives you 
maximum tube life per dollar—your best life/cost ratio. 
To find this ove, right analysis, ask the experts! 

Timken Company metallurgists are recognized author- 
ities on high-temperature steels. They have over 20 
years of experience backing them up. They’ll put this 
experience to work for you, study your specific require- 
ments, recommend the one tube steel that fits them— 
most economically. 


You can be sure, too, that the analysis of Timken® 
steel you get will have uniform high quality. Because 
the Timken Company makes its own fine alloy electric 
furnace steels, it can maintain rigid quality control from 
melt shop through final inspection. 


Timken Company metallurgists will be glad to help 
you solve your tube steel problems. Ask the experts! 


The Timken Roller Bearing Company, Steel and Tube [ 


Division, Canton 6, Ohio. Cable address: ‘“sTIMROSCO”’. 
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on ic steel, g00d 
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Special electrolytic extraction equipment helps separate inclusions, to give steel maximum cleanliness. 


TIMKEN«STEEL 


RADE-MARK REG. U.S. PAT. OFF. 





SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Heres Why PULLMAX 
0 called the wold moat 


SHEARING AND FORMING MACHINE 


In addition to the opera- 
tions shown, the Pullmax 
can perform the follow- 
ing operations: 

* Dishing 

% Edge Bending 

* Flanging 





MODEL P-5 
Capacity 7%” 





Write for this FREE booklet on 
” Money Saving Metal Working ideas 





Capacity a? 
AMERICAN PULLMAX COMPANY, INC. 


2469 North Sheffield Avenue ° Ilinois 


Chicago 14 





“See us at the 5th Annual All-Welding Show, Convention Hall, Philadelphia, Pa., 
April 9-12. Booth 500.” 
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agement from making serious mis- 
takes. 

And above all, smart management 
makes certain that its foremen re- 
ceive adequate salaries . - well 
above anything the employees under 
them might earn. The foremen are 
respected as an important part of 
management. 

All this leads to a smoother run- 
ning organization, better employee 
morale and an atmosphere conducive 
to profitable operation. ond 





IRON HAND REDUCES 
ACCIDENT HAZARDS 
AND LOWERS COSTS 


A reduction in accident hazards was 
the direct result of a recent Sahlin 
Iron Hand installation at Whirlpool- 
Seeger Corporation’s Clyde Division 
at Clyde, Ohio. In addition, the 
company was able to lower unit costs 
by transferring one man to other 
work. 


Mounted on an 1850-ton hydraulic 
press, the Iron Hand first lifts the 
cylindrical basket to clear its die, 
and, as shown, swings it out of the 


press onto a conveyor. The jaw as- 
sembly, which was specially de- 
signed for this application, grips the 
basket on the flange. Deep drawn to 
16” from 18-gage steel, the baskets 
weigh 30 lbs and are 21” in dia. Un- 
loading speeds range up to 200/hr, 
depending on press speeds. 
Synchronized with the press by 
means of a rotary limit switch, the 
Iron Hand, built by Sahlin Engineer- 
ing Company, Inc., Birmingham, 
Mich., does not depend on the press 
for power, but is operated independ- 
ently through its own air system. 
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How can one tool outproduce several? The answer is — maintain 
dimensional relationships with a template or prototype instead of 
a multi-tool setup. This cuts tool changeover time to practically zero. 
On the New Britain +6F+ copying lathe, you can cut at maximum 
speeds and feeds for tool efficiency without worrying about tool wear 
and the delicate readjustment of several cutting tools. When the tool 
wears, change it, bring one dimension to size. The other dimensions 
have to be right. Your choice of a New Britain+GF+ means elimination 
of any extra operation to bring pieces within grinding tolerances. 
Machines from New Britain’s three. machine tool divisions in- 
corporate the basic principles of more profitable production. 


New Britain +GF+ 
Copying Lathe 








When you are working to “tenths” cams are your best method of 
maintaining accuracy, because cam control of the tool is positive 
control. The accuracy of parts produced on New Britain boring 
machines can’t be affected by variable hydraulic pressures, ambient 


temperature, or play in complicated linkages. 

In boring machines or any machine tool investment, be sure your 
most important requirements are met, not by gadgets, but by the 
fundamental design principles employed. The New Britain Machine 
Company, New Britain-Gridley Machine Division, New Britain, 
Connecticut. 


Precision Boring 
Machine 





HAT’S COOKING ON DIE SETS *7 


The egg you've laid, brother, if the job isn’t right. 

Whether you're the tool engineer or the diemaker, once the die’s in the 
line it has to produce or you've had it. And today it has to produce hundreds 
of thousands, even millions, of parts to pay for itself. 

Obviously the die set is no place to cut corners. It’s not only the heart of 
the die but frequently it’s the least expensive part of the die anyway. A 
few dollars saved here won't go very far spread out over the life of the die, 
and it can prove costly. 


Making quality die sets is our business. Quality means precision and 
stamina: 
OFFICES IN PRINCIPAL INDUSTRIAL CENTERS Precision for fast, accurate diemaking and lasting production 
accuracy. 
Stamina to assure long, trouble-free operation in the line. 
For your convenience, Detroit Die Set stocks over 2000 standard die 


sets. Our new catalog covers them all, plus details on specials, too. Ask for 
your copy on your company letterhead today. 


2895 WEST GRAND BOULEVARD © DETROIT 2, MICH. 








aac ay sae sr nt anna a er and more 
on a Fellows No. 4GS Gear Shaper ... with either m l, gerni-automatic 
or full-automatic operation, depending on your needs! 


ss il flexibility makes the powerful a ideal for long runs on 


similar parts or for short runs of varied jobs. Set-ups are easy and fast. Internal or 


external spur and helical gears, as well as splines, cams and other irregular non- 
involute shapes up to 6” P.D. and 2” face width can be cut on this machine. 
Nine cutter speeds range from 98 to 635 strokes per minute. 


The versatility of Fellows No. 4GS Gear Shaper, with manual operation or any degree of 
automation, can very probably lower your cutting costs. Ask your Fellows Representative to 
show you facts and figures. Write, wire or phone any Fellows office. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont THE 


Branch Offices: [NTOTA 
1048 North Woodward Ave., Royal Oak, Mich. PRECISION 
150 West Pleasant Ave., Maywood, N.J. LINE 
5835 West North Avenue, Chicago 39 
6214 West Manchester Ave., Los Angeles 45 
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...or anything in between! 








Helical gear cut on a motor crankshaft. Operation can be 
manual or semi-automatic. Part is held in a bushing at 
the bottom, an air operated split sleeve support at the 
top and driven from the connecting rod bearing surface. 





Two cams and a gear are cut at the same time on this gas- 
oline motor part. Cutters are used in tandem and are 
keyed together to give the required relation between 
the positions of the cams and the teeth of the concentric 
gear. Operation is manual. 





Gear Production Equipment 





Internal clutch parts produced with fully automatic load- 
ing and unloading. Part is transferred from loading 
chute to air operated expanding arbor and teeth are 
cut. Part is then removed from arbor and transferred 
to unloading chute while another blank is being loaded. 





Automotive transmission cluster gear shaft handled auto- 
matically. Air operated “fingers” move shaft into posi- 
tion for automatic chucking and then place finished part 
in unloading conveyor. 


_— 
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Eigin GOLDEN CIRCLE Carbide End Mills . .. solid carbide, of 
course, for the toughest jobs. But most important, Elgin Golden Circle End Mills 
are ground by Elgin’s new Electro-Grind process which completely eliminates 
the strains and grinding checks caused by conventional methods. No chance for 
olalioler-1e Melmmir-Lc-1e mene] cdlare m-10l¢[-t-or-10T-1-10 Mm oh’ Mallelame (clan) o\-1¢-1e0le-t-melUlalalemelaiareiialek 


Electro-Grind combined with the use of extra fine grit wheels gives the sharpest, 
smoothest cutting edues yet—your assurance of the highest quality tools ob- 
tainable, increased production, less frequent regrinding, greater accuracy. 
Write for new catalog showing complete line of solid carbide end mills, drills, 
reamers and burs—in stock for immediate delivery. 


arert ' Abrasives Division 
TES ELGIN NATIONAL WATCH COMPANY 


ELGIN, ILLINOIS 





BUILD YOUR OWN PRODUCTION 
MACHINES WITH HARTFORD 
OFF-THE-SHELF’ COMPONENTS 


Circular Index Table 


Columns Base Top Support Pedestals 


Unit Mounting Automatic Air-Hydraulic Automatic Cam Type 
Adapters Integral Motor Mounts Drill Units Drill Units 


HARTFORD SPECIAL now offers a complete high production 
automatic processing machine in knock-down form, ready 
for assembly on your floor. The production-tested compo- 
nents and elements illustrated above are available.from 
stock, and are the same standard machine equipment from 
which Hartford’s line of complete automatic drilling and 
tapping machinery is made. 

Four of the many machine 


setups possible with 
Hartford Components. 


For the plant that is plagued by model changes or setup 
costs, these preengineered components can offer unlimited 
time and cost saving. “Building block” construction allows 
you to build a production machine to your own design 
or needs on the spot, when and where you need it. Call in 
Hartford now, and take advantage of our offer to produce 
better products at lower cost through better methods. 


Machine Tool Division 
THE HARTFORD SPECIAL MACHINERY CO. 
2924 Homestead Ave., Hartford, Conn. 


Send me data sheets and complete information on your 
“off-the-shelf” components, 


Hartford also makes Meme 
automatic Thread Rolling 

Machines, Special 
Machinery and the world 
famous Super-Spacer. Street 





Company 
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for Accuracy 
and Durability 


“Performance Has Established 
teadership for HARDINGE”’ 


For Yous LATHES and MILLING MACHINES 


HARDINGE braw-in Collets symbolize 


accuracy, long life, and low cost because they 
are hardened and ground both internally and 
externally, have heat treated threads, — and 
cost no more than ordinary collets. 
HARDINGE Collets assure you of all - essential 
accuracy plus durability and economy. 

Write for Bulletin 56—complete / - , 


collet ordering information for 
all Lathes and Millers. 


HARDINGE BROTHERS, INC., ELMIRA, 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR .HARDINGE 
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FLYING GAS STATION! 


ARMOR FOR BOATS! 








from gas stations 
in the sky... 
to armor for 


small boats... 


LAMINATING WITH 


ARALDITE’ EPOXIES 


SPEEDS UP PRODUCTION. 





EASILY PROTOTYPED... 
LOW COST MOLDS... 
FAST CURING! 


Is your problem the production of proto- 
types for design approval? Is it mass pro- 
duction laminates ... is it custom work? 
Whatever the problem, Araldite Epoxies 
may help you. 

Their unique combination of extremely 
low shrinkage (from less than 0.5% to 
2%), dimensional stability, rapid curing 
(in minutes with heat), and excellent 
adhesion, are providing answers daily to _ 
design and production needs. 

Molds, too, can be made inexpensively 
from wood, plaster or metal. 

Or if your interests are tooling, electrical, 
adhesives or coatings, it would pay you to 
investigate Araldite Epoxies. 

Why not now? The coupon is for your 
convenience. 


C iewexz 


“FIRST IN EPOXIES” 


CIBA COMPANY INC., Plastics Division T&P-4 
Kimberton, Pennsylvania 


Please send me full information on CIBA Epoxy Resins for 0 General 


0 Tooling 


0 Electrical 


NAME __ 


COMPANY ____ 


O Structural Laminates O Surface Coatings 
C2 Hi-Strength Adhesives C Plastic Body Soiders 


| ee 


City 
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Self-locking UNBRAKO socket screws keep critical adjustments secure in the eccentric drive mechanism of this fatigue testing 
machine. Drive system delivers varying loads up to 15,000 pounds force to equipment under test at 1050 cycles per minute. 


Vibration won't loosen 


Self-locking UNBRAKO socket cap screws 


Screws with Nylck* device permit adjustments, keep precise settings during long test runs 


HOW IT LOCKS. The tough, resilient Nylok locking pellet keys 
itself into the mating threads. It forces threads together, and 
locks the screw securely—whether or not the screw is seated. 


UNBRAKO socket screws with the Nylok self-locking device 
stay tight under constant vibration. 

Take the eccentric drive system in the fatigue testing machine 
illustrated above, for example. This machine must frequently 
run for periods up to 2 weeks or longer, day and night, to 
complete a single test. Loosening of the screws which are 
used to adjust the tension-setting mechanism could not only 
cause damage to the machine, but also make the test data 
worthless. Self-locking UNBRAKO socket head cap screws 
eliminate such problems. 


An UNBRAKO socket screw with the Nylok self-locking device 
is a single unit. Just screw it into any tapped hole. Seated or 
not, it locks positively wherever wrenching stops. Constant 
vibration or pounding, or endless running of a machine, 
won’t affect these self-locking UNBRAKOs. The screws will 
not work loose! 


Write today for your copy of Form 2193, which gives complete 
catalog and technical data on the entire line of UNBRAKO 
socket screws with the Nylok self-locking device. Or see your 
authorized industrial distributor. Unbrako Socket Screw 
Division, STANDARD PRESSED STEEL Co., Jenkintown 36, Pa. 


STANDARD PRESSED STEEL CO. 


——— 
UNBRAKO socxer screw oivision 


*T.M. Reg. U.S. Pat. Off. The Nylok Corporation JENKINTOWN PENNSYLVANIA 
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LET’S 





a 
DRILL 
PRESS 











= = 
A 7 There are more hand fed drill presses in use than any 
other machine tool. They are all pretty much alike. The 
operator positions the work in a jig or fixture, feeds 


the drill in and out of the work by turning a star wheel by 
hand, and removes the work from the jig. 




















A good workman can drill a clean hole. But not too many 
of them. It’s a tiring job. Towards the end of the shift 
| both quality and quantity suffer. 


Let’s put a Bellows Drill Press Feed on the star 
wheel shaft. Now, the operator touches a lever. 
Automatically the drill is fed in and out of the work, 
under perfect control. Production is increased 

Like to know more about it? 20%-30% ; quality is better; tool life longer. 


, Let’s go a step farther. Add a Bellows Rotary Feed 
These two free boottets Table. Now all the operator has to do is load parts. The 
= 7. = foe table automatically positions the part under the drill. 
poo _ m4 “cam the drill press feed automatically feeds the tool, the 

men Sah, a. table indexes to eject one part and position another. 


The Bellows Co., Akron re A m" 
9, Ohio. In Canada: Bel. Production is more than doubled, often more than tripled. 


lows Pneumatic Devices How much does such a set-up cost? Roughly five 
of Canada, Ltd., Toron- weeks wages of an operator buys it. Actually it costs 
to, Ontario. nothing. It pays for itself, often with the first 


week’s cost savings. 








The Bellows Co. 


AKRON 9, OHIO 
MANUFACTURERS OF CONTROLLED-AIR-POWER DEVICES FOR 
FASTER, SAFER, BETTER AND LOWER-COST PRODUCTION 7678 
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Seven Fast 
Changeover Models 


With the prospects of improved tool materials ever decreasing the 

actual machining time of work on Multiple Spindle Automatics, long runs 
tend to become short runs. Facility that decreases the time for job 
changes becomes more important to low-cost production. 


Conomatics are available in as many as seven fast changeover models. 
These are the %.,", 1”, 154” Sixes, and the 254", 314”, 5", and 514” Fours. 





These models are equipped with dial adjustment of working stroke 

of all slides, without making necessary change of total stroke or positive 
stop settings. Write, wire, or phone for literature descriptive of 

these features and other facilities available to users, or prospective users. 


Conomatic 


CONE AUTOMATIC MACHINE COMPANY, INC., WINDSOR, VT., U.S.A. 
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INCREASE PROFIT MARGIN 
ON FORMED STAMPINGS 
WITH U.S. MULTI-SLIDES” 


Reduce your costs and increase your profit potential! Elimination of 
secondary operations and handlings result in reduced costs. It is 
therefore important to produce parts, wherever possible, complete 
in one machine. The U. S. Multi-Slide, through a combination of 
built-in motions, allows for the designing of tools to fabricate pre- 
cision formed metal stampings without secondary handlings. 


Standard equipment on the machine includes: ram action for 
cutting, piercing, trimming, embossing, etc.; a four-slide forming 
position, and a vertical movement for stripping and transferring. 
Since these movements are part of the machine equipment, it is not 
necessary to incorporate complicated movements into the dies them- 
selves. The machines are built in four sizes, and on the three larger 
units it is possible to use two or more rams simultaneously, as illus- 
trated in the sequence of operations drawing below. 


Investigate. Ask for a copy of our Bulletin 15-P or send 
us part drawings or samples for our recommendations. 


U.S. TOOL COMPANY, INC. 


Builders of U. $. Multi-Slides — U. S. Multi-Millers — U. S. 
Automatic Press Room Equipment—U. S. Die Sets and Accessories 


Ampere (East Orange) 


z 


ed ee ; 
a rT we ‘ 
hm ee oe L ry EF 
Atti f 
= —¥ 
A 


me 
ae 
oe 


ee Z. 
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The automotive component shown 
above is produced complete, with- 
. in the No. 





out dary operati: 
33 U. S. Multi-Slide Machine. Draw- 
ings below indicate the seq of 
stages in the dies and forming posi- 
tions. Observe the two-level forming 
position used to complete the piece 
after cutting off. 





5! 
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EXHAUST FLOW 
BEFORE 18 


PRESSURE FLOW BLOCKED PRESSURE FLOW 


ACTUALLY TWO MASTER VALVES IN ONE—interlocked pneumatically with 
common inlet and outlet ports. Diagrams show pressure flow before and after 
solenoids are energized. For double safety, solenoid control keeps press from 
starting —or will cause it to stop “safe” — unless both valves work simultaneously. 


i Balismelelele)ismsie)i-lalelie 


safety valve makes 


FEDERAL 
air clutch presses 


DOUBLY SAFE 


1 i Puts new GO in presswork! 


Here is the answer to faster, safer, more economical 
production: the new Federal Air Clutch Press with 
double-solenoid control. Speeds may be increased with- 
out damage to work, without sacrificing precision. For 


the dual control gives you the protection you want— 

makes “repeats” due to valve failure practically impossi- 

ble. Also operation is simpler—less fatiguing. Press may 

i— be “inched’; single-tripped, or operated continuously. 

Available in sizes 6 to 100 tons. Prompt delivery on 

No. 4— Air Clutch Press, all models. Write for new catalog showing complete line. 
Flywheel-type 





De cial 


FEDERAL PRESS COMPANY 
707 Division Street, Eithart, Indlane 


FEDERAL=PRESSES 











HARRY WOLFF (o., Inc. 


Auburndale, Massachusetts 
prolongs life 
of +5000 
RADAR 
TUBES 


VISION 


A tiny burr on this tuning crown will burn off at normal operating 
temperatures and cause radar tube failure. Precision components like 
this are made of metals that cost over $100 per pound. The tube costs 
up to $5000. Obviously, rejects and failures are prohibitively costly. 


That’s why Harry Wolff Co., Inc., uses Bausch & Lomb Stereomicro- 
scopes to check 368 different edges of each tuning crown. Inspectors 
see the work right-side-up, clearly magnified in vivid 3-dimensional 
detail. Burrs are quickly revealed, and easily scraped off. 


And that’s why Harry Wolff, president, says: “We consider the B&L 
Wide Field Stereomicroscope as important io us as a precision lathe.” 


EV OKO!s Mem KO)IES 
V7 
Wv 


America’s only complete optical source... from glass to finished product. 


GET THIS EXCLUSIVE 
3-D MICRO-VISION BOOK 


See actual stereo views! 
Know bow and where 
to use Stereomicro- 
scopes. Choose 

exact model for job 
needs, with unique 
Selector-Chart. Write 
today for Manual D-15. 
Bausch & Lomb i 


Co. __ 
77316 St. Paul St., Rochester 2, N. Y. 
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At Your 
SERVICE 


Experimental and production braz- 
ing and processing of stainless steel 
are handled by the Stainless Proc- 
essing Division of Wall Colmonoy 
Corp., Detroit. The company makes 
available up-to-date facilities and 
skills to users of parts fabricated of 
stainless steel, titanium and special 
alloys. Its furnaces are capable of 
receiving workpieces up to 72” high 
by 70” in dia. Low carbon coil steel 
annealing is also done by this divi- 
sion. 

To round out its heat treating 
facilities, Standard Steel Treating 
Co., a major Detroit area specialty 
heat treat concern, has purchased 
Steel Treat, Inc. This firm is a com- 
plete production heat treating plant 
which will be operated as Standard 
Steel Treating Co., Plant No. 2. The 
new facility, with 17,000 sq ft of floor 
space, houses four distinct heat treat- 
ing lines. Total daily capacity ex- 
ceeds 100,000 lbs. Custom heat treat- 
ing, requiring special processes or 
specifications, will continue to be 
handled at Standard Steel Treating 
Co., Plant No. 1. 

Gries Reproducer Corp., New 
Rochelle, N. Y., on fully automatic 
machinery, can produce a miniature 
jack-knife, for example, in a single 
die-casting cycle. The machinery 
produces the knife and other Inter- 
cast miniatures cast-assembled, trims 
off gates and sprues and ejects ready- 
to-ship units. The Intercast process 
is also used to make swivel rings, 
binder rings and sister hooks. 

A specialized high speed steel 
forging service for tool, die and spe- 
cial machine makers has been an- 
nounced by Smith-Armstrong Forge, 
Inc. of Cleveland. High speed steel 
is forged to exact customer specifica- 
tions in flats, rounds, rings, bushings, 
etc. The company also supplies a 
rough and finish machining service, 
if specified. 

Various sheet metal fabrication 
and industrial finishing services are 
made available by Nostrand Metal 
Fabricators Corp., Brooklyn, N. Y. 
The company assists in the design 
of products and in the alteration and 
modification of existing assemblies 
and parts. Complete facilities are 
provided for close tolerance fabrica- 
tion in all gauge metals up to %4”. 

Quick Industries, Inc. of Jackson, 
Mich., has formed a new division, 
Quick Plastics, which specializes in 
the custom extrusion and fabrication 
of plastics. The division’s new equip- 
ment enables it to produce top qual- 
ity work to very close tolerances and 
assures uniform production of diffi- 
cult sections. Fabrication at the 
plant consists of the assembly of 
extruded sections into complete 
units. 
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BULLARD) HYDRA’ ED 


AUTOMATIC MULTIPLE 
fe 
TOOL OR TRACER f: fp 
CONTROLLED LATHES awd 


\ 


AVAILABLE IN ‘ a | sy 


FOUR SIZES : =, 
: ' 


a, | 


eo og 


/ 


CHECK THESE FEATURES: Ra je | 
Unobstructed front design allows easier loading — quick tool change. 5 / / / 


rate: 


j 
ay 
Massive strength and rigidity with extra power to take full advantage 


of maximum feeds and speeds. 


Hydraulically operated slides may be set to automatically 


perform any combination or sequence of operations. 


—— 2 THE BULLARD COMPANY 
Ps BE ie se Fa 8 286 CANFIELD AVENUE — BRIDGEPORT 9, CONNECTICUT 


x] 





—. 


>~ For complete details send 
— coupon for catalog TODAY! 


Please send me a copy of the 


NEW BULLARD HYDRA-FEED LATHE CATALOG 


NAME 
COMPANY POSITION 


ADDRESS 


| 


city ZONE STATE 
Se BSB SRG eeeeteaneee 
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The world’s most accurate 


Now distributed in the United States and Canada 
by Jacobs and your Jacobs chuck distributors 


The Albrecht 
Heavy Duty Drill Chuck , 





© Keyless construction 

® Excellent gripping 
power 

® Self tightening — 
smooth release 

® Very high accuracy 

® Drill breakage 
minimized 

® For tool room and the 
production line 


The Albrecht Heavy Duty Drill Chuck is available in 11 
taper back models in capacities up to %”. This is a keyless, 


self-tightening chuck of exacting accuracy. 


The superlative performance of this precision 
chuck is now available to you through your 
Jacobs industrial supply distributor. He is backed 
up by replacement parts stocked in the United 
States, plus the finest service facilities anywhere. 


Call your Jacobs industrial supply 
distributor for full details and your 
copy of the new Albrecht catalog. 
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keyless drill chuck 


‘ION 





Close tolerance drilling easily accomplished on a tool Get the finest performance from your jig borer with 
room milling machine. the world’s most accurate keyless drill chuck. 

















Albrecht Chucks are ideal on milling machines and jig borers 


ed - ne ns ey Pr oer 












ants’ 





ision 

your i 

cked oe oe. vidi / 

1ited The Albrecht Keyless Chuck is ideal for use on high The Albrecht Small Chuck, Model 15 JO, is the finest keyless 
speed sensitive drilling machines. chuck available for accurate drilling of the smallest holes. 


1ere. 
Close tolerance drilling on high speed drill presses 


pply 
ae JSacol. CHUCKS 


The Jacobs Manufacturing Co. e West Hartford, Connecticut 
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UB2 | 
ALL ANGLE § 
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The UB 2 performs hundreds of gen- 
eral and specialized workshop opera- 
tions—drilling, milling, countersinking, 
tapping, precision and center boring, 
reaming, facing, trepanning, etc. 
















=== Radial swivelling arm combined with a 
freely swivelling head, allows handling 
of any job—even in awkward positions. 


“== Boring head can be canted to any angle 
(360°) and latched accurately in the 
vertical and horizontal positions. 









—~ OBLIQUE DRILLING 


MILLING OPERATION & 
_ 2 


=== Spindle speeds variable from 30 to 
3070 rpm. 


=== Travel of quill 6” with 3 powered feeds. 


=== A compound table for coordinate loca- 
tion makes the UB 2 a most useful tool 
room machine. 


















om Accessories include precision chuck, tap- 
ping head, collets holder, adjustable 
boring head, facing and turning head, 
trepanning tool, boring bars, etc. 










=== Portable—take it right to the job. 










Write for detailed 
information and prices to: 





Mr. Frank Perret 


‘f OLKON RESEARCH CORPORATION 


630 Fifth Ave., New York 20, N. Y.# Tel.: Circle 6-0453 
wee L, xilable 









exclusive territorie still 
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Presenting a4 
Representing Bee 











Kenco Mfg. Co. has appointed 
Aaron Machinery Co. of Calif., Inc. 
as a franchised dealer in Los Angeles. 
Aaron will handle the complete line 
of Kenco presses, rotary tables and 
milling machine vises. 

» 

Zimmerman and Gaumond, Inc. in 
Park Ridge, Ill., has been named to 
represent Seneca Falls Machine Co. 
in Illinois, Iowa, southern Wisconsin, 
and the South Bend, Ind., areas. 

. 


Ram Chemicals, Inc., Gardena, 
Calif., is the new western sales and 
service representative for Marblette 
Corp. 


® 
The H. F. Black Equipment Co. has 
been incorporated under the name 
of Black & Coulton, Inc. The com- 
pany is one of northeastern Ohio’s 
leading distributors of material han- 
dling equipment. 
. 


Globe Machinery & Supply Co., 
Des Moines, Ia., has been appointed 
exclusive distributor for the Iowa 
area by Greaves Machine Tool Co., 
division of J. A. Fay & Egan Co. 
Greaves specializes in the manufac- 
ture of plain and universal milling 
machines, production machining, spe- 
cial machine tools and all types of 


gears. 
. 


Remco Supply Inc., Greensboro, 
N. C., has become an authorized Car- 
boloy carbide tool distributor for the 
Metallurgical Products Department 
of General Electric Co. The organi- 
zation supplies industries in the Win- 
ston-Salem, Greensboro, Durham and 
Raleigh areas with standard and 
special cemented carbide metal-cut- 
ting tools, as well as diamond grind- 


ing wheel dressers. 
. 


Augustin P. Sheehy will serve as 
industrial sales representative in the 
New England states for The Aro 
Equipment Corp. Headquartering in 
Boston, he will be responsible for 
sales of the company’s industrial 
lubricating equipment and will set 
up a distributor organization. 

. 

Schroeder Brothers Corp., Pitts- 
burgh representative for air and hy- 
draulic valves and cylinders pro- 
duced by Rivett Lathe & Grinder, 
Inc., has moved to a new location in 
McKees Rocks, Pa. 

7 


The appointment of Hallidie Ma- 
chinery Co. of Seattle, Wash., as 
technical sales and service represen- 
tative has been announced by Speed- 
D-Burr Corp. Hallidie will cover 
Washington, Oregon, Idaho, Montana 
and the territory of Alaska. 
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| | The Motch & Merryweather Cutting Tool 
‘|| Manufacturing Division offers you 744 i\ 
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TYPE SOLID TYPE SLITTING SAWS 


ET the full story on Motch & Merryweather’s Ask how the M & M Triple-Chip Method reduces 
G complete line of saw blades and slitting-slot- tooth strains, prolongs blade life and speeds pro- 
ting saws—a type, size, and thickness for every duction with accuracy. 
purpose. Triple-Chip cut-off blades up to 108” 
diameter down to slitting saws 3” in diameter— 
special saws—for any machinable material, ferrous We 
or non-ferrous, any size, any shape, any thickness. 


TRIPLE C* Wit & WERRYHEATHER 


GRINDING COOLANT 


Clear — Coo!— Clean WAtaintny Ta be 



















Triple C® grinding coolant makes for 
improved results and lower costs on all 


wet grinding. Transparent, stable solutions; CUTTING TOOL MANUFACTURING DIVISION 
maximum cooling; grinding wheels stay 


clean and free-cutting. 1250 East 222nd Street 2 Cleveland 17, Ohio 
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_ SPECIALLY DESIGNED 
FOR THE 


ROLYTIC 


Two COMPLETELY, NEWe&mmonS UNITS 
that are making Grinding History! 


The new Hammond Electrolytic Oscillating and 


Chip Breaker Grinders were designed primarily 


for use with the Anocut electrolytic grinding 
process. A controlled and precise method, the 
stock electro- 


Electrolytic process removes 


chemically. It is not to be confused with elec- 


WRITE FOR FREE LITER ATURE 
INC 


1631 DOUGLAS AVE. 


tro-spark or electro-arc methods. It reduces 


diamond wheel consumption 80% to 90%. 


Combined with electrolytic grinding, these 
Grinders provide a tremendous advance in 


grinding ease, speed and cost reduction. 


KALAMAZOO, MICHIGAN 
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Cuts 


chipping 
time 44/1 


JOB: Chipping flash and 
parting lines on gray iron 
castings. Formerly used heavier, 
slower hammer. Switched to 
Rotor C-20. 


RESULTS: Reduced time from 
135 to 75 minutes per casting 
with the Rotor C-20 hammer. 
Savings paid for hammer in 
5.2 weeks. Short, fast strokes 
remove more metal and give 
better finish. 


Full details on Rotor Hammers 
in Bulletin 37A, free on 
request. For demonstration, 
call your nearby Rotor 
Application Engineer or write 
The ROTOR TOOL Company, 
Cleveland 32, Ohio. 





Rotor Air Tools: Assembly Tools + Drills » Small Wheel Grinders 
Straight Grinders » Vertical Grinders + Scalers « Chippers » Rammers 
Rotor High-Cycle Electric Tools: Grinders + Polishers + Sanders 
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Multi-Spindie Boring 
Use an individually Single and Multi-Spindie Honing 


designed “Hole-Hog” Straight Line Multi-Drilling 
Machine Tool for eualaal aa ecotanne Gieed Center 
such jobs GS .e Drilling, Boring and Tapping 
Special Muitipie Operation Machine 
Toois 


OVER 55 YEARS OF 
MACHINE TOOL ENGINEERING 
EXPERIENCE IS AT YOUR SERVICE. 
TELL US YOUR PARTICULAR 

PROBLEM 





' TTY ie 


TO! 


wrod 


E. MOLINE TOOL COMPANY 
100 2OTH STREET -* MOLINE, ILLINOIS 
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“I know that standardization is the old 
panacea — the cure-all — of all indus- 
trial ailments, but if we could stand- 
ardize such sheet metal parts as small 
clips and brackets, we could reduce 
the cost of manufacturing air-frames 
by $25,000,000 annually.” 


—John A. Maxwell, Jr., vice president- 
manufacturing, Temco Aircraft 
Corp., at the 1956 Industry-Air Force 
Conservation Conference. 


“In industries where automatic dimen- 
sional quality control systems have 
been applied, “actual time savings ap- 
pear to range up to 70%, scrap loss 
becomes negligible, and floor space 
savings have been calculated as high 
as 75%.” 


—Louis Polk, president of The Shef- 
field Corp., at an American Society 
of Tool Engineers’ meeting, Louis- 
ville, Ky. 


“General-purpose computers are 
‘lengthening the shadow’ of the indi- 
vidual engineer and putting the U. S, 
in a better competitive position against 
the mass government training of en- 
gineers in Russia . . . Improved de- 
signs, simpler operating techniques, 
and factory training for the users have 
made general-purpose computers prac- 
tical for almost any overloaded en- 
gineering team, 


—Maurice Horrell, general manager of 
the Computer Division, Bendix Avia- 
tion Corp., in Los Angeles. 


“Let us not forget in our concentration 
upon this topic of automation .. . that 
all progress is of human origin. The 
driving force of ambition, the unpre- 
dictable course of man’s inventiveness, 
and his knack of using his freedom of 
enterprise to build organizations that 
produce useful things and create in- 
come-producing jobs — these are the 
indispensable ingredients of progress.” 


—Malcolm P. Ferguson, president, Ben- 
dix Aviation Corp., at the past Third 
International Conference of Manu- 
facturers. 


“Someone has said that in some com- 
panies any executive who makes a 
pitch for a higher vacancy and fails to 
receive the promotion is automatically 
worthless to the company and usually 
gets out immediately . . . In practically 
every instance, however, it occurs be- 
cause the people who do not get the 
job don’t understand why they were 
not selected.” 


—Virgil K. Rowland, assistant to the 
chief accounting officer, The Detroit 
Edison Co., at the American Manage 
ment Association's Midwinter Per- 
sonnel Conference. 
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Surface grinder gives you 


LARGE CAPACITY 
at LOW cost... 









Ove 


No. 17 


10” x 16” HAND FEED 


Set-up time and operator effort are re- 
duced while accuracy is increased by the 
advanced Covel design features incorpo- 
rated in this new surface grinder. You can 
handle die block and general tool room 
work with remarkable efficiency and 
speed with the new Covel No. 17 which 
gives large capacity at low cost. 


Note these advanced Covel features: 


Elevating handwheel is below table level 
for extra convenience. 

Timing belt drive actuates table for smooth- 
er grind. 

Large diameter handwheel moves table full 
16” with only 2% turns. 


Precision ball-bearing spindle is grease 
lubricated—sealed for life. 


Hardened and ground lead screws on ver- 
tical and transverse feeds. 


WET ATTACHMENT AVAILABLE 


Hard chrome table ways can be furnished 
to eliminate need for periodic re-scraping. 






Grinding Wheel | Spindle Motor | Spindle Speed 
127x403" | DWP. 1750 RPM 


Work Capacity 
10” x 16” x 14” 





S258 








@ Learn all the facts about the Covel 
No. 17. Ask for Bulletin 17TP4. 


Covel Offers the Widest Choice in Surface Grinders 
up to 14 x 24’ © Cutter and Tool Grinders & 
Drill Grinders ® Optical Comparators. 





PRECISION 
EL GRINDERS. 


BENTON HARBOR, MICHIGAN. 
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Precision by the Truckload 
-- they're Blanchard ground! 


This truck is loaded with 14 tons 
of steel. Its cargo is 33 soft steel plates, 
each measuring 2714" x 2514" x 11.125”, 
and ground to + .001” on a Blanchard 





Surface Grinder. 


Dies up to 84” across corners, can 
be ground on a Blanchard at great sav- 
ings. Grinding can be controlled with- 
out guesswork — leaving a flat, sharp die 
—as soon as the entire surface is cleaned 
up. Die resharpening on the Blanchard 
allows you to get maximum life from 
your valuable dies and end plates. 


Ask for details on the 15 standard 
Blanchard models. 


For best results in surface grinding... 


"A 
PUT IT OM THE GHEVTE 


THE BLANCHARD MACHINE COMPANY 64 state st., CAMBRIDGE 39, MASS. 


a — 


| THE BLANCHARD MACHINE CO., 64 State St., Cambridge 39, Mass. 


| Gentlemen: Please send me a free copy of “The Art of Blanchard Surface Grinding” (3rd edition) 
and “Work Done on the Blanchard” (5th edition) 














| NAME. 


ZONE. STATE 




















CIRCLE INFORM-A-GRAM KEY NO. 64 





~A\ 











TION 





- 





APRIL 1957 

















A few of the many shapes and 
extrusions punched with WALES 
C-E units. 
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VE OVER 50/ 


UNCHING HOLES IN EXTRUSIONS 
SHAPES AND ANGLES! 


2 WALES “c-E” TYPE 
SELF-CONTAINED 
TOOLING 


Hole punching of formed and extruded shapes, is a simple operation 
with WALES self-contained C-E type tooling. Punch, die and 
stripping mechanism are all integral parts of the unit. Alignment 
is automatic! The same tooling may be used in any pattern and 
the set-up is FAST. A wide variety of units is available to fit 
almost every hole punching need. WALES C-E type tooling is a 
must for economy minded shops. 





SEND FOR BULLETIN No. 27C 


Specifications, illustrations 
and data to help you solve 
the toughest hole 
punching problems. 


WALES MOBILE FIELD UNITS 


See this demonstration shop 
on wheels. We can arrange 
to have it show you 
right at your door. 

Ask for details. 
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| 
diomoud—Uke quod oud. barducss | 
@ Wears 50 times longer AC ME 


e Made to A.S.A. standard tolerances or special 


requirements DELUXE MODEL 
PEE ESe SOLID TUNGSTEN 
@ Manufactured with full drill bearing surface CARBIDE DRILL 
@ Reduces down time to an absolute minimum JIG BUSHING 


@ Non-corrosive and rust-resistant 











e Many sizes in stock 


Write your distributor or Acme for information and prices 
on tungsten carbide, micro and standard drill jig bushings. 


ACME INDUSTRIAL COMPANY 


ACME 206 N. Laflin Street + Chicago 7, Illinois * MOnroe 6-4122 
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- Read what this man has to say 
about PORTAGE MILLS! 


Mr. D. W. Brady, Plant Manager of Western Supply Company, Tulsa, Okla- 
homa says, 


“Our manufacturing facilities here at Western are devoted almost entirely to 
heat exchanger production. We have found the versatility of the Portage Mills 
allows us to do a wide variety of machining operations required in the fabrica- 
tion of this type of work. We have found the machine to be very reliable and 
have experienced no lost time for repairs since it was installed.” 


Mr. Brady’s kind remarks are typical of those coming in from across the coun- 
try... PORTAGE MILLS are truly the machine of the year... and remember 


..- Portage costs less to buy. Write for the illustrated catalog ... and ask for 
a proposal too! 





THE mtage MACHINE CO. 


1046 Sweitzer Avenue ¢@ Akron 11, Ohio 
Representatives in Principal Cities 
BUILDERS OF PRECISION MACHINE TOOLS, SPECIAL AND PRODUCTION MACHINERY SINCE 1916 
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) DO YOUR 
JOB 
BETTER 


utehictate Ls 


4/7 
miele) Mite 08 Thick 


CASE HISTORY: 


Redesign from casting to stamping 


cuts piece price 66%...tooling cost 53% 


* BREAKAGE ELIMINATED 


Wrought aluminum alloy gives greater 
strength characteristics, eliminating 
breakage which occurred with the orig- 
inal cast part. 


* MACHINING ELIMINATED 


Blanked and pierced part is complete 
as pictured. No additional machining 
of holes or top and bottom surfaces is 


required. End result is a better part at 
lower cost. 


* COST REDUCED 


Piece price reduced 66%. Original cost 
of the casting plus necessary machining 
was $1.45 each in lots of 1000. Cost of 
stamping is 50¢ each. 

Tooling cost reduced 53%. Original 
cost of pattern and drill jig was $301.00. 
Tooling for stamping cost $140.00. 


WILL STAMPINGS DO YOUR JOB BETTER? 


Analyze your production 


Dayton ROGERS 


parts and check with... Hav upac Ci ung A ie ee 





MINNEAPOLIS 7B, MINNESOTA 
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HORIZONTAL AND VERTICAL 


H APE n§ BUILT TO U.S. STANDARDS BY 
EUROPE’S FINEST CRAFTSMEN 


The finest old world skills build life-long precision 
into these shapers assuring dependable production 
to the most exacting tolerances. Sound engineering 
standards and modern design are combined in these 
shapers offered at low initial cost. 


5” VERTICAL 


ES-26 UNIVERSAL 


Chomienne Vertical Shaper— 

5” stroke, with 12%” rotary table, automatic 

lubrication, power feed. A real time-saver for VMA Shapers—standard and production models . . 14” to 28” stroke 
accurate machining of irregular shapes and . . automatic lubrication, table power rapid traverse. 

forms. Low initial cost. 


+ 
ul S t i n INDUSTRIAL CORPORATION 


76-X MAMARONECK AVENUE e@ WHITE PLAINS, NEW YORK 
HORIZONTAL AND VERTICAL MILLING MACHINES © POWER HACKSAWS 


FAST SERVICE AND PARTS AVAILABLE FROM MAJOR CITIES, WRITE FOR CATALOGS 
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new ERICKSON 


EXPANDING-COLLETS 





inexpensive 

(=> Jers Ualeiialem-tmelela—maar-ti 
or-Ua mm ol- mu aar-lolalial-re 

laue olictor= 


The new Erickson Expanding-Collet is the only 
known commercial expanding arbor that can 
grip in a hole as small as & inch. That’s because 
it’s a one-piece arbor actuated in the same man- a ~ 
ner as a reversed collet . . . a collet which grips 
the workpiece on the inside surface. Because of 4 | 
its one-piece design without drawpin, it gives 
maximum wall thickness and full gripping power j ~~ 
> Write for your free copy of 
a, “Erickson Expanding - Collet” today. 
And also request “Catalog K"; 
you'll find cost-slashing applica- 
tions for all Erickson holding tools. 


equal to that of a collet. 

That means you can convert your machine 
to internal chucking by merely inserting the 
new Erickson Expanding-Collet. And since it is 
machined in place on the machine, it gives great- 
est possible accuracy . . . can be re-machined 
for new jobs . . . solves the rush-order problem. APPLICATIONS 

. . LATHES © TURRET LATHES © SCREW MACHINES 

Order — stock of new Erickson Expanding- SPEED LATHES © AUTOMATIC CHUCKING MACHINES 

Collets. They’ll save your time, your temper BURRING MACHINES © MILLING MACHINES © DRILL PRESSES 


and your money. AA.3361 CUTTER AND CYLINDRICAL GRINDERS * GEAR CUTTERS 
INDEXING HEADS © COLLET CHUCKS « ETC. 


Erickson TooL. Company 
2301-4 Hamilton Avenue @ Cleveland 14, Ohio 























COLLET CHUCKS e FLOATING HOLDERS @ TAP CHUCKS e TAP HOLDERS @ AIR-OPERATED CHUCKS 
EXPANDING MANDRELS e@ EXPANDING-COLLETS @ SPECIAL HOLDING FIXTURES 
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editorial: 


I NSTEAD, IT IS for your son, nephew, or neigh- 
bor's son, if he is an Engineering College Senior, 
Class of ’57. If you will direct it to his attention he 
might be very grateful to you. 





Dear Senior: Your college career to date has been 
one of ascending thrills and attainments ever since 
you hurdled the trials and tribulations of being a 
Freshman. In your Sophomore year you consolidated 
your position and got “on target” for elective jobs 
and campus and team activities that led to a still 
busier Junior year. Now, this year you are enjoying 
the honors and prerequisites that belong to a Senior. 


But all of this is as nothing compared to the 
hectic, impressive, and even bewildering succession 
of job interviews that have been set up for you with 
representatives of industry who are so avidly seeking 
your services. 


Whatever your major, be it electronics, theoretical 
physics, mathematics, chemistry, optics, or mechanics, 
you are being given the full treatment. Contrast this 
with the days, not so long ago, when an engineering 
diploma was simply a route sheet for the pavement 
pounding routine of job hunting. 


Now, all the shoes are on other feet. You are being 
wooed with implications of future success and security 
that make Horatio Alger Jr.’s heroes seem like skid 
row bums in comparison. 


They are all in the act, aircraft companies, instru- 
ment manufacturers, builders of communications and 
computing equipment, pharmaceutical and chemical 
firms, ordnance manufacturers and primary metals 
processors, to name a fair sample. 


In fact some recruitment programs are so lavish, 
particularly where government contracts predominate, 
that Uncle Sam’s Internal Revenue boys are begin- 
ning to look with raised eyebrows when such expendi- 
tures are pegged as legitimate costs of doing business. 





Be that as it may, we freely concede that you can’t 
ny of help but be impressed by the glamour attached to 
oday. participating in an earth satellite program, a futuristic 
9 Kk"; public power nuclear reactor project, atomic weapons 
= research, radar control of highway traffic, or solid 
ne state physics research — a real “ivory tower” refuge. 


You must realize, however, that out of every 100 
“freshman” scientists and engineers garnered by one 
of these glamour industries probably 75 of them are 
on their way out as of their first day of work. That's 
&S the way the ball bounces. It isn’t a pretty thought, 
but it is becoming more and more evident that your 
first year or two is simply what the Navy calls a 
shake-down cruise, really rough and rugged. 


This Editorial Is Not 
For You... 


We are not advocating for a minute that you seek 
a “softer” job, but we do want you to be mindful of 
an industry that is in equal sore need for your skills, 
the industry that is so basic to our system of free 
enterprise that without it free enterprise would be 
a hollow term indeed, i.e., the machine tool industry. 


Admittedly, the machine tool builder, being a 
rugged individualist and leading exponent of free 
enterprise, is not offering you ranch-type homes with 
swimming pools thrown in, nor in most cases (loca- 
tions) can he offer you 364 days of sunshine per year. 
But he does offer you a career in an industry that 
grows, not if our economy grows, but because our 
economy grows. That makes it a pretty sure thing. 
And he offers a career that is as challenging to the 
imaginative engineer and scientist as can be found. 


The principal objective of the machine tool builder 
is to make machine tools easier to operate and, at the 
same time, capable of more intricate operations, 
thereby increasing productivity of the machine and 
Operator team. 


This means automatic controls, programmed se- 
quences of operation, automatic transfer of workpieces 
from machine to machine, which when carried to the 
ultimate means automation. It means computer-like 
circuitry and memory devices for repetitive produc- 
tion. 


This program of progress is dependent upon the 
skills of the electrical engineer, electronics researcher, 
metallurgist, physicist and mechanical engineer. All 
are essential to the designing and creating of to- 
morrow’s machine tools, transfer machines and fully 
automated lines. 


Further, the machine tool industry, although not 
one of our largest, is extremely competitive and ag- 
gressive. And yet, all of our colossal industrial giants 
depend upon it as much as Charley McCarthy de- 
pends on Edgar Bergen. In this industry, every engi- 
neering advance creates an impact felt throughout our 
entire economic structure. 


As a member of a machine tool building team you 
are a bigger frog in the pond than when you are one 
of 30,000 souls jockeying for parking space within a 
quarter mile of your desk. 


Listen to the machine tool builder’s story and you 
will get an insight into what makes this country tick. 
You might find a real opportunity to help keep it 


ticking. 
EU herb fy 


editor 




















“We saved *40,000 
in 8 months with 
LAMINA GUIDE PINS 
and BUSHINGS” 


Research and experimentation have proved that 
guide pins and bushings are almost as important to 
die performance and upkeep as the design and 
manufacture of the die itself. Lamina Guide Pins and 
Bushings, in fact, can effect a substantial savings in 
production costs as this quotation from an actual 
user letter attests .. . “On a limited test of Lamina 
Guide Pins and Bronze-Plated Bushings we have 
saved approximately $40,000 in die maintenance 
over a period of eight months.” 


Precision-produced Lamina Bushings combine hard- 
ened steel for strength, bronze plating for free, 
smooth action to eliminate seizing and scoring. A 
pre-finished |.D. assures full length roundness and 
straightness for better fit, finer alignment, longer life. 
Lamina Guide Pins, made of special, uniformly hard- 
ened tool steel, resist wear, bending, “mushrooming”. 
Further, Lamina grinding and burnishing methods in- 
sure perfect concentricity and dimensional accuracy. 
You can be syre, too, whatever your requirements, 
that Lamina offers a size and type guide pin and 
bushing for your needs. 


If you build or use die sets, you'll 
want a copy of Lamina’s new 
40 page catalog. Complete 
with illustrations, applications, 
dimensions and prices of Lamina 
Guide Pins, Guide Pin Bushings 
and accessories, the catalog is 
yours for the asking. Write 
today for your free copy. 
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(UM ORT aa erse*” 


STRAIGHT TYPE 
PIN 
%y," to 42" diameter. 
Shoulder and removable 
types also available. 


SHORT SHOULDER 
TYPE 

Small toe clamp, 

bronze-plated or solid 

Ampco Bronze. 7 

lengths, pin diameters 

%," to 2" 


HEAVY DUTY TYPE 


Large toe clamp, bronze- 
plated for heavy die sets. 
5 lengths, pin diameters 2” 
to 3” 


Special Pins and Bronze-Plated Bushings for any 
application . . . send prints for prompt quotation. 


DIES AND TOOLS, INC. 
P.O. BOX 31, ROYAL OAK, MICHIGAN 
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Blanchard Grind 
at Higher (10:1) 
Feeds 





Fig. 1. MULTIPLE GRINDING of difficult-to-hold jet engine parts is now 
practical due to the fast loading time, greater holding strength, and higher metal 
removal rates provided by Ampogrip workholders. Part being ground appears 
in Figure 3, at left in second row from bottom. 


GRINDING TIME SLASHED 
By New FIXxtTurInce 


by Almon E. Fuller 


Group Leader, Process Planning 


PRATT & WHITNEY AIRCRAFT DIVISION 
United Aircraft Corporation 


East Hartford, Connecticut 


Sars, ACCURATE HOLDING of irregular- 
shaped workpieces has long been a problem for 
production engineers. This problem reaches 
considerable magnitude in the holding of non- 
symmetrical forgings and castings on a Blanch- 
ard vertical-spindle surface grinder while 
grinding a reference plane. But, now, engi- 
neers at Pratt & Whitney Aircraft have come 
up with a practical solution — one with a 
myriad of associated benefits that are ringing 
up some very substantial savings. 

The solution is built around a standard work- 
-holding vise, the Ampogrip, both jaws of which 
are made up of numerous fingers that mold 
around the workpiece and set to whatever the 
contour may be. The gripping end of each 











rectangular finger is radiused, and carries a 
carefully controlled fine serration. The rear 
ends of these fingers project into a “liquid” 


mass of tiny bearing balls that completely fill 
a closed chamber, the volume of which remains 


constant. 

As the vise jaws are closed on the workpiece, 
pressure on the first fingers to make contact 
causes the fingers to push back and displace 
balls in the reservoir. This continues until each 
finger has made contact and can move no 
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Fig. 2. SLASHED TOOLING COSTS and set-up time 
are evidenced by this comparison of a conventional 
12-station special fixture and the special locators now 
required for similar work on an Ampo 10-station fix- 
ture. The handful of locators is all that must be 
changed from job to job, the basic Ampo fixture 
never being removed from the machine. In contrast, 
it was formerly necessary to move heavy fixtures, such 
as that shown, on and off the machine each time a new 
job was run. 


farther. In repetitive production, this mass is 
relatively inert and fingers remain in the form 
of a work nest with finger movement confined 
to that necessary to compensate for dimension- 
al variations of the workpiece. 

Whereas each different engine part formerly 
required a costly special fixture, the Ampogrip 
concept now permits a basic fixture to remain 
permanently on the grinder, with only special 
locator pins or parallels needed to provide a 
nest on which to set the piece between jaws of 
the vise. 

Briefly, here are the major directions in 
which our benefits (and savings) accrue: 

e A 10 times greater downfeed of the grind- 
ing wheel and a corresponding increase in the 
rate of metal removal, because of the greater 
gripping power of the Ampogrip work holders. 

e Faster loading of workpieces, because of 
automatic compensation (by holding fingers) 
for minute dimensional and surface variations 
from piece to piece. 

e More work stations per machine, as a re- 
sult of combined fast loading time and safe, 
higher wheel feeds. 

e Elimination of special fixtures, fixture 
storage, and fixture transport. 

e Reduced machine downtime for setup and 
repairs. The operator — man or woman — 


Fig. 3. DIFFICULT-TO-HOLD in 
conventional fixtures, these typical 
jet engine parts now being success- 
fully held in multiple-finger vises 
bor Blanchard grinding. Materials 
are heat-resistant, stainless steel 
alloys. The part shown at the bot- 
tom appears alone in Figure 4. All 
other parts are shown with the 
surface ground, or to be ground, 
face down. 
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Fig. 4. HIGH RATIO of area ground to gripping area 
is no longer a real deterrent to efficient fixturing and 
grinding. On this “‘slipper’’ part held in clay, the 
area ground is approximately 5 sq in, and the gripping 
area only .720 sq in. It originally took 10 min/pc, 
floor-to-floor, to mill the qualifying surface (left) as 
compared to 1.5 min/pe now required to Blanchard 
grind the surface, using Ampo fixturing. 








can now quickly change locators or vises. 
e Overall much greater productivity per ma- 
chine and a corresponding saving in floor space. 
e Substantial savings in wheel costs, due to 
more rigid work holding and resultant im- 
provement in wheel life. 


Establishing Reference Surface 

In processing a part, the first objective is to 
establish a machining datum — a reference 
plane from which the part is dimensioned, a 
locating surface. This surface can be milled, 
but many of the high-temperature alloys in 
current use for jet engines are highly subject 
to work hardening and more than one opera- 
tion is often required to achieve the necessary 
degree of flatness. Moreover, surface compres- 
sion strains are set up that adversely affect the 
quality of any necessary subsequent welding 
operation. 

Another disadvantage of milling, in respect 
to critical defense production, is the depend- 
ence built up on such strategic materials as 
tungsten, cobalt and molybdenum used in the 
cemented carbides and super-alloy tool steels. 
In the event of war, such materials could well 
be in short supply. The less dependent we 
are on such materials, the better off we are. 

We like to grind where possible — for speed, 
to avoid severe work hardening and surface 
compression strains, and to avoid strategic 
tool materials. Our problem is to hold the 
work securely, and at a reasonable cost. In 
the past, we often employed grinding even 


though the immediate tooling and production 
costs were excessive. 

If the part can be held magnetically, tooling 
costs are held to a minimum. However, the 
holding of an odd-shaped rough casting or 
forging — subject to dimensional and surface 
variations — for the first cut very often is ex- 
tremely difficult and must be done with special 
fixturing. Or, this was the case. 

Pratt & Whitney engineers gained their first 
experiences with the new type fixturing by 
running just one piece at a time. The first 
engine part tackled was taking 16 min/pc to 
mill reference surfaces and 2 min for a sub- 
sequent clean-up grind. Using an Ampogrip 
vise and the 10 times greater downfeed it per- 
mitted, we eliminated the milling operation 
and ground the reference surface to the neces- 
sary dimensions in just three operations .. . 
for a total of 3 min/pc. 


Eliminating Special Fixtures 

Entering into a new jet engine program, we 
found that we had 82 engine parts to be Blanch- 
ard ground; each requiring a special fixture 
if conventional tooling were to be used. With 
these fixtures costing as much as $1,500 each 
and delivery time of 16 to 20 weeks, we de- 
cided to give the Ampo fixturing a real test. 

Two of the new fixtures, with special locator 
parallels or pins for adapting them to specific 
engine parts, are sufficing where 50 to 100 
conventional fixtures would have been re- 
quired. 
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Fig. 5. CONTOUR-FOLLOWING action of Ampo multiple-finger jaws can be seen 
in this setup for grinding the ‘slipper’ part shown in Figure 5. Station at left 
shows the simplicity of locator arrangement for establishing height. This consists 
of simple plate with set screws locked by check nuts and ground in place. Photo 
also illustrates simplicity of gaging equipment required. 


We expect that, eventually, many of our 
Blanchards will be equipped with the new 
type fixturing. Whereas conventional fixturing 
has always required a substantial expenditure 
for the Blanchard work on each engine model 
tooled up, the new fixturing will be just as 
permanent as magnetic chucks, for example, 
and will require only that locators be provided 
in each tooling program. The saving, there- 
fore, will be repeated each time a new engine 
enters production. 

The Ampo fixtures were originally mounted 
on the magnetic tables which have been stand- 
ard equipment on these grinders. However, 
the magnetic feature is no longer necessary and 
actually has become a liability on the class of 
work we have been discussing here. 

With a magnetic table, there is always the 
danger of power failure or of an operator for- 
getting to turn on the power. Results can be 
disastrous. Magnetic materials become polar- 
ized and cling to the vises; you can’t wash 
them off. Wipers have been installed on the 
original Ampo tooling in use, to keep vise rails 


clean of abrasive and chips. Bearing surfaces 
are hardened to about 55 Rockwell C and 
chrome plated, which resists the tendency for 
abrasive to cling enough for wear to set in. 

Ampo fixtures are now permanently secured 
to a non-magnetic table. Coolant is piped so 
that by coolant pressure and centrifugal force 
every bit of abrasive will be washed out. 

The locators can be permanently assembled 
to a base plate fully interchangeable in the fix- 
ture. This nesting then can be stored in the 
tool crib between runs and, at any time, be 
pulled from storage and quickly installed. 
Eventually, such base plates will be stand- 
ardized with a pattern of tapped holes on 1” 
centers. Carbide-tipped pins of varying heights 
can be properly spaced for 3-pin support of the 
workpiece. When a part becomes obsolete, the 
nest can be broken up and pins and plate re- 
turned to stock ready to be made up quickly 
for some new job. It will be necessary to seal 
unused pin holes against the entrance of abra- 
sive. The vise itself could be installed in about 
3 min. 
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The Ampo fixtures are expected to virtually 
eliminate the large storage area presently re- 
quired for the heavy, bulky special fixtures not 
in immediate use. Many of these conventional 
fixtures weigh 600 to 800 lbs and require an 
overhead crane to load and store them. 


Assuring Operator Safety 


There is also a safety hazard associated with 
the frequent transport of such large, heavy fix- 
turing and there is a danger of damage to the 
fixture itself. 

Women can now be employed safely as 
Blanchard operators on part production requir- 
ing fixturing; with the Ampo tooling, a woman 
can easily handle locators and even set up a 
job. Also, they can lock up the piece in a vise 
because it doesn’t require a great deal of pres- 
sure. 

Even though a conventional fixture was built 
to the specifications for one engine part, there 
were variations from one workpiece to another. 
As a result, the work holder would not properly 
hold each and every piece and occasionally, 
when the wheel was brought down, the piece 
would be torn from its holder and fly from the 
machine. 

With the old fixturing, there also was a 
tendency for the operator to really sock up the 
locking device in an effort to hold the piece 
securely. With the Ampogrip, simple hand 
tightening is sufficient to hold the piece secure- 
ly against the greater cutting forces associated 
with a higher (10 to 1) downfeed of the wheel. 

It actually takes relatively light pressure to 
hold the workpiece securely, enabling thin- 
walled shells to be held without distortion. 
Also, it is possible to hold securely parts having 
only a .066” to .070” edge on which to grip. 


Decreasing Set-Up Time 
Casting and forging variations formerly 


caused considerable time to be expended in 
loading a workpiece in the holder. Shimming 


Fig. 6. HIGHER FEED 
RATE is possible with the 
4-station Ampo fixture 
(also Fig. 5) shown here 
ready for grinding the 
“‘slippers”’ part. Grinding 
the parts with conven- 
tional fixturing permitted 
a wheel feed of only 
-004”/min, due to inse- 
cure holding. The new 
fixturing’s greater holding 
strength permitted the 
downfeed to be increased 
to .040” /min. 


was not uncommon and several gagings were 
frequently required while loading a piece into 
position. 

Average time to set a piece in a conventional 
work holder was 15 to 20 min, whereas only 2 
to 3 min are required to set a piece in the 
Ampogrip vise. 

The decrease in setting time is permitting the 
use of fixtures with a greater number of sta- 
tions. On one job, a 20-position Ampo fixture 
will be substituted for a 6-station conventional 
fixture, with expected production of 20 pcs in 
half the time formerly required to grind the 
6 pcs. 

The more rigid setups result in substantial 
grinding wheel savings. On most of this 
Blanchard work employing conventional fix- 
turing (not magnetic holding force), we experi- 
ence a loss in wheel wear equivalent to the 
amount of stock removed. This is due to slight 
wobble of the workpiece. Now, instead of this 
100% wheel wear factor, we are enjoying only 
a 10% wear because of the greater holding 
strength of the Ampogrip. 


Savings Compounded 


As an example of the tremendous savings 
being attained at Pratt & Whitney Aircraft 
through the engineered application of the Am- 
pogrip principle, let’s return to the present 
engine program where we substituted 2 Ampo 
fixtures and the necesary locators for 50 to 100 
special fixtures of conventional design. 

Because of reduced loading time and 10 times 
greater wheel feed, the parts produced in the 
quantities required for just one engine model 
will eventually realize an estimated savings of 
hundreds of hours in direct labor alone. Add 
to this the savings from eliminated special tool- 
ing, eliminated operations, less spoilage, less 
tool handling costs, and other factors and the 
potential savings in terms of the present dollar 
become almost astronomical ...on just a small 


part of our total Blanchard activity. P- 
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TO EASE -)- 
THE MANPOWER D 
by Carol E. Reuss 


SQUEEZE 


Irs A SELLER’S MARKET, say the person- 
nel experts, and the problem of staffing skilled 
workers isn’t becoming any easier. Trained 
help is scarce, and no real relief is in sight until 
the mid-1960s. Companies, as a result, are try- 
ing out every even remotely feasible method 
of gaining more engineering talent and man- 
hours within the next 10 years. The most 
promising of both proven and possible methods 
of alleviating the shortage of engineering per- 
sonnel are summed up in these 20 ways. 

1. Utilize everyone in the organization at his 
highest skill. In other words, don’t waste the 
“gray matter.” Assign non-technical jobs to 
engineering assistants, is the recommendation 
of some of Ohio’s top personnel executives. 
Provide more labor-saving tools such as com- 
puters, they add, and cut paper work to the 
bone so the engineer or other highly skilled 
employee is available for bigger, more compli- 
cated assignments. 

2. Hire new people according to actual needs, 
not according to what the department heads 
think they need. As a job opening occurs, 
analyze the job’s talent requirements to make 
certain which level of training and skill is nec- 
essary. Then, fill the opening accordingly. A 
pet peeve of personnel directors is to receive 
a requisition for a graduate engineer, when the 
position could be filled adequately by a junior 
engineer, engineering assistant, or draftsman. 
3. Give present employees an educational 
boost — upgrade them. Lectures and work- 
shops, during the work-week or after-hours, 
are effective. Pratt & Whitney Company spon- 
sors 40-week courses for employees in basic 
engineering and advanced electrical engineer- 
ing. Cross Company has set up a school to 
train machine designers. Emerson Electrical 
Manufacturing Company has helped pay for 
telecasting a college mathematics course over 
a St. Louis educational TV station. A number 
of firms in Cincinnati have pooled their re- 
sources to offer a 15-week TV series aimed at 
upgrading supervisory personnel. 


Associate Editor 


4. Offer financial assistance to employees tak- 
ing college and university courses. Norton 
Company, Raytheon Manufacturing Company, 
and Timken Roller Bearing Company are but 
three of the many firms offering part- or full- 
tuition payment to full-time employees en- 
rolled in accredited institutions. Timken, in 
addition, has inaugurated a cooperative pro- 
gram with Tri-State College in Angola, Ind., 
in which qualified Timken personnel study to 
be engineering technicians. The student-em- 
ployee spends one quarter at the college, the 
next at Timken. The company pays full salary, 
under a special arrangement, while the em- 
ployee is enrolled in the program. As the em- 
ployee finishes one year of service at Timken, 
the bank note signed for the salary while at 
school is cancelled. 

5. Hire qualified non-technical graduates for 
technical positions. With the addition of on- 
the-job or specialized training, many non-tech- 
nical college grads with an aptitude for tech- 
nical work adequately fulfill many engineering 
and sales assignments. 

6. Hire women and older workers whenever 
possible. A recent Labor Department study of 
manpower needs indicates that industry will 
have to revise personnel policies and drop prej- 
udices to make way for using more women 
and more older persons. Mandatory retirement 
programs, in some cases, will need re-evalua- 
tion. 

7. Sponsor and support industry-education 
days and educational institutes that bring high 
school teachers into plants to see what industry 
does and what it needs. They’ll return to the 
classroom with an understanding of industry’s 
problems and an enthusiasm for preparing 
their students for positions in industry. 

8. Encourage the study of mathematics and 
science within the high schools and instill in 
the students the urge to continue their studies 
either in colleges or in apprentice programs. 
Volunteer to serve on guidance committees, in- 
vite the students to visit the plant, sponsor 
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youth groups and Junior Achievement com- 
panies. 

9. Offer scholarships to deserving students who 
otherwise would not be able to continue their 
education. Arrange to pool economic resources 
with other plants if such a program is too 
large an undertaking for one company. 


10. Hire science and mathematics teachers dur- 
ing the summer months and/or on a part-time 
basis. The results can be two-fold: The com- 
pany can use the teacher in his job capacity, 
and it can reap indirect benefits when the teach- 
er’s newly-acquired practical knowledge of in- 
dustrial processes and problems is carried into 
the classroom. The teachers will welcome both 
the experience and the addition to their yearly 
salary. 

11. Hold seminars for college professors and 
teachers, to let them know about the advance- 
ments being made in industry. Here too, the 
results will be realized when the prof returns 
to the classroom and relays the information to 
his students. Large companies, like General 
Motors and General Electric take this idea one 
step further by sponsoring summer education- 
al programs — brush-up sessions — for teach- 
ers, in an effort to help them gain a more inti- 
mate knowledge of their subjects. 

12. Give financial aid to colleges and univer- 
sities. The amount of money paid in tuition 
seldom covers more than half of the college’s 
expenses. Scholarship aid accompanied by a 
stipend to the college equal to the tuition is 
increasing, reports Dr. John R. Dunning, Dean 
of the Engineering School at Columbia Uni- 
versity, but not fast enough. Such contribu- 
tions are vital if the colleges are to modernize 
and expand, and if they are to be able to afford 
the best possible staffs. 

13. Take part in cooperative education pro- 
grams (see T & P — June ’56, p 66). These, in 
effect, offer on-the-job training and experience 
for the college student while he is in college, 
and eliminate a major portion of the in-plant 
training usually necessary when new gradu- 
ates are hired. 

14. Hire engineering students for summer jobs 
— and use them at their highest skill, not as 
yard-men. Give the student an opportunity to 
apply the technical information and scientific 
concepts he has learned in the classroom. And, 
perhaps, entice him to apply for a permanent 
job after graduation. 

15. Lend engineers to schools and colleges to 
lecture and teach. Ralph G. Smith of Dow 
Chemical Company reported, at the recent 
Plant Maintenance & Engineering Conference, 
on a plan advanced by David Sarnoff. It would 
establish a National Education Reserve of 


teachers in math, sciences, and related subjects, 
to be drawn from industry. Industry would 
release with full pay for one year qualified 
people who have reached the retirement age, 
and would also encourage qualified employees 
to teach night school without giving up jobs 
in industry. Many firms are offering engineers 
to schools. A plan at Arthur D. Little Com- 
pany is unusual, but meritorious: The com- 
pany hires college grads in pairs, sends them to 
summer school to obtain credits, if needed, 
and assigns them to a combination teaching- 
engineering routine. One teaches in local 
schools while the other works at Little’s, chang- 
ing each semester. After three years they make 
their choice — teaching or industry. 

16. Promote the idea of attending technical in- 
stitutes or junior colleges to students who don’t 
wish to or can’t complete the usual four-year 
stint. These graduates often make excellent 
engineering assistants, and with additional in- 
plant training, sometimes move along much 
farther in industry. 

17. Look to the small colleges as well as the 
giant universities for top-grade engineering 
graduates: “Podunk can produce good engi- 
neers,” comments a seasoned personnel re- 
cruiter, “just as M.I.T., for example, can pro- 
duce a poor one.” Medium and small-size firms 
may not be able to afford the expense involved 
in college recruiting — which runs upwards 
of $2,600 per grad hired for many firms — but 
they can at least contact the smaller colleges in 
their areas for opportunities to interview grad- 
uating engineers. 

18. Use part-time help, and use it most effec- 
tively by maintaining definite work schedules 
for such employees. More and more, retirees 
are taking part-time jobs in industry — work- 
ing for nominal wages and aiding industry and 
themselves. 

19. Promote rigid standards within the schools. 
Be vocal in urging that college work remain 
on the advanced level, so graduates will be 
more fully equipped to take on the increasingly 
more complex jobs in industry. 

20. Try sub-contracting some of the work 
which requires highly skilled manpower. Al- 
though not a solution to the skilled manpower 
shortage, it can be a relief for firms faced with 
an acute skilled talent void. It merely shifts 
some of the pinch to another company which is 
willing and able to take it. This is an “emer- 
gency measure,” cautions the personnel direc- 
tor of a large manufacturing firm, “and it 
should not be misconstrued to indicate that the 
shortage of skilled manpower is universally 
eliminated by sub-contracting work to an- 
other company.” sie 
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NUMERICAL CONTROL 


SYSTEM PERFECTED 


Digital information punched into 
tape automatically controls the 
Pratt G Whitney vertical precision 
hole grinder built for Ford Motor 
Company’s Aircraft Engine Divi- 
sion. Air, forced through holes in 
the tape, operates the machine’s 
controls. 


DELIVERY OF THE FIRST oi Pratt & Whit- 
ney’s numerically controlled hole grinders to 
Ford’s Aircraft Engine Division brought with 
it the announcement that Pratt & Whitney has 
perfected a system for application on its line 
of jig borers, vertical hole grinders, and rotary 
tables. 


A giant step forward toward complete auto- 
mation of this type machine tools, the P & W 
tape control system makes possible automatic 
accurate positioning within 0.0001” or 5 sec 
of are. Because of this, vital machine tools 
which formerly could be used only as toolroom 
equipment can now be made available for 
efficient volume production purposes. 


The punched tapes used in the Pratt & Whit- 
ney system are easily and economically pre- 
pared, and take the place of costly fixturing. 


























Thus, automatic programming and operation 
become practical for short production runs and 
for machining one or two pieces with multiple 
holes, at a minimum of operator fatigue. 

The numerical control used is based on the 
common decimal system and the dimensions 
shown on a blueprint are punched on tape as 
easily as numbers are tabulated on an adding 
machine. This system eliminates the neces- 
sity of making complex mathematical “trans- 
lations” which are required by automatic con- 
trol systems based on binary numbers. 

The tape reader uses a pneumatic sensing 
system: Air is forced through holes in the tape 
to an enlarged chamber with a neoprene dia- 
phragm which provides enough force to oper- 
ate a reliable industrial control limit switch. 
The whole system is rugged and reliable under 
shop conditions. ond 










Aircraft jet engine production 
will be implemented by Pratt & 
Whitney’s numerically con- 
trolled vertical precision hole 
grinder. Units are: Control 
Cabinet (left); Hole Grinder 
(center) ; Control Panel; Cabin- 
et (right) containing tape into 
which digital information has 
been punched to automatically 
and accurately position the 
workpiece. 
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Modern Air Gages 
HoLp THE LINE 


D RILL-JIG BUSHINGS are highly compet- 
itive and expendable items requiring close 
tolerances. These close tolerances require pro- 


duction facilities which will permit sale of the 
bushings at a reasonable profit. 

At Accurate Bushing Co., we knew that up- 
to-date high-speed automatics, grinders, honing 
and lapping machines were necessary for a 
long-range solution to the production problem. 
Our gaging had to be up-dated too, for inade- 
quate gaging methods could delay production 
enough to obviate the benefits of our plan to 
modernize our production facilities. 

OD tolerances range from .0002” to .0004” 
and ID tolerances from .0003” to .0004” de- 
pending on bushing size. We formerly checked 
all ID’s by plug gages to determine whether 
the bushings had reached the required dimen- 
sional quality level. But the GO — NO GO 


Bushing ID is gaged with workpiece in 
the grinder. It is then removed, ro- 
tated on the air plug to check out-of- 
toundness, and slid endwise on the 
plug to check taper and bellmouth. 


ON GAGING CosTs 


by E. M. Procopio 
Plant Superintendent 


ACCURATE BUSHING CO. 
Garwood, New Jersey 


gages had certain features that limited their 
usefulness. 

First, of course, is the lack of indication of 
actual part size. A fixed-limit gage shows just 
one condition — whether the part is or is not 
within tolerance limits. To keep scrap loss 
low, the machine operator must know more 
than that. He must know whether the part 
size is trending toward either of the limits and 
whether the machine needs readjustment. A 
fixed-limit gage cannot give him this informa- 
tion. 

Gaging by GO — NO GO gages is also rela- 
tively slow and, simple though it may look, re- 
quires a certain degree of skill. Even skilled 
men can disagree on measurement when using 
plugs, because the sense of touch varies from 
one individual to the next. In fact, gaging de- 
cisions may vary with the individual as he gets 

















tired or tries to gage too rapidly. We found 
that considerable training was necessary to get 
fairly accurate measurements from machine 
operators. 

Another feature of plug gages that concerned 
us was their relatively high over-all cost, be- 
cause of their short life. Regular tool-steel 
plugs were ready for scrap or salvage after 
several thousand bushings had been gaged. 
While chromium-plated gages would give us 
double the wear, the cost of gage salvage or 
replacement was still an appreciable item. 


Gaging System Selection 


In selecting the new gaging system to match 
the high production equipment in speed and 
capability, it was decided that indicating type 
gages were essential to supply an operator with 











Closeup of gaging operation shows 
slotted air plug entering the bushing. 
The gage is set to zero by the knurled 
master on top the grinder. 


the information needed to keep his machine 
within control limits and to keep his scrap loss 
low. With such gages, the operator can read 
part size quickly and accurately. And he can 
also recognize whether the machine is drifting 
toward undersize or oversize holes, and then 
can make the exact adjustments necessary to 
keep the work within specified dimensions. 
The visual and precise indication of erratic 
machine performance or too-frequent machine 
drift can act as a warning to the maintenance 
crew (through the operator and his supervisor) 
of any trouble within the machine tool, such 
as wear of machine elements. A failing spin- 
dle bearing, for example, may not be apparent 
with fixed-limit gages. But an indicating gage 
would permit the operator to spot quickly the 
inability of the machine to reproduce piece 


For inspection of bushing ID, the air 
plug can be mounted directly on the 
gage instead of using an air hose. 
The gage is set to zero by the one 
master shown in front of the gage. 
Only one master is needed because of 
the high stability of the differential- 
fixed type of gaging system. 
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Dimensionair gaging system schematic. 
Air from line divides into two channels at 
A. Portion passing through openings in 
gaging plug is limited in its escape by 
inner wall of the bushing, once plug has 
been inserted. Resulting pressure which 
varies as bore size varies, is exerted on 
inside of air meter bellows (B). Escape 
of air flewing through ether channel is 
limited by zero adjustment (C) and 


after piece within required limits. 
Various types of indicating gage equipment 


were studied and tested before standardizing 
on air gages. They were selected because they 
are fast and accurate. In addition, their ability 
to hold a reading as long as desired by the oper- 
ator eliminates eye fatigue from wide and rap- 
id indicator fluctuations. The resulting confi- 
dence and trust in his gage equipment permit 
the operator to realize increased production 
with little or no effort on his part. 

Although first cost of both air gage and mas- 
ter was high, the life of an air plug as compared 
with that of our previous gages actually re- 
sulted in a lower gaging cost per piece. Any 


air plug can be used constantly for 2 to 3 years 
before salvage or replacement becomes nec- 


essary. In this time, it should gage up to 150,- 
000 parts. 

Its life, of course, just as the life of any other 
gage, depends on the care taken in its applica- 
tion and, to some extent, on the machining 
method with which it is used. When any type 
of gage is used in the presence of abrasive par- 
ticles or lapping compound, the rate of wear 
accelerates. This is particularly so with plug 
gages, which come into intimate contact with 
the surfaces carrying the abrasive material. 
Since air plugs are smaller than the bushing 
holes being measured, and there is no metal- 
to-metal “wringing” contact, wear is corres- 
pondingly less. 

Furthermore, a conventional plug gage be- 
gins to change in size—and therefore becomes 


exerted on opposite side of bellows. 
Amount of differential between these 
two pressures determines position of bel- 
lows platform (D) which, in turn, con- 
trols position of indicating hand. Since 
dial graduations each represent .000050” 
(50 millionths), position of hand shows 
actual amount that bore of bushing varies 
from the nominal which is represented by 
zero on the dial. 


less accurate—as soon as it is put into use. An 
air plug, however, does not depend directly on 
its size to gage a hole accurately. 

An additional advantage of gaging without 
close contact between gage and work is the 
elimination of possible damage to the ID sur- 
face finish of the bushing. As the surface fin- 


ish of the holes may be as fine as 4 micro-inches 
(on customer-specified parts that we also manu- 
facture), wringing or forcing could easily dam- 
age the finish. 


Air-Gage Requirements 

Once the decision to go into air gaging was 
.nade, we faced another selection of the type of 
air gage that would best fit our needs. As we 
manufacture nearly 10,000 different combina- 
tions of bushing styles, types and sizes, plus 
special and modified standard bushings, the 
cost of masters became of major importance. 
We selected the differential-fixed gages which 
require only one master in each ID size, in 
preference to the variable-type gages which 
require two masters per size. 

The differential-fixed system, as used in the 
Dimensionair (made by Federal Products 
Corp.), operates on a balanced-circuit principle, 
similar to that of the Wheatstone bridge. Com- 


pressed air from the plant line is filtered, pres- 
sure-regulated, and fed into two opposing chan- 


nels within the gage. The pressure is equalized 
in the two channels by nonadjustable jets. In 
one channel, air escapes through the gaging 
plug. In the other, it escapes through a zero- 
setting valve. 
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AIR JET 









AIR 
ESCAPE 


Air, passing 
through jets at top and bottom of plug, hits wall of 


Cut-away of gaging plug in bushing. 


bushing bore. Most of the air takes escape path 

provided in plug body. Some of the air escapes be- 

tween bore and plug, according to the dimensional 
variation of the bore. 

With a master over the air plug, the air es- 
caping through the zero-setting valve is bal- 
anced with the air escaping from the plug. 
When the master is replaced by a workpiece, 
any change in air pressure resulting from a dif- 
ference in size between work and master is 
translated into a precise direct measurement of 
the difference on the dial. 

The system is stable enough that the gage 
scale can be accurately calibrated with one 
master. This stability is due to taking the zero 
adjustment out of the gaging leg and putting 
it into the balanced leg. Because this system is 
balanced, any drift in air regulator pressure is 
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tial meter and has no effect on the accuracy of 
the gage. 


Gaging Time Cut 

Once the air gages went into use there was a 
marked decrease in gaging time—especially 
important in our 100% inspection program. It 
was found that the machine operators could ap- 
ply the air plugs rapidly with little chance of 
misgaging, as the plugs locate themselves in 
the hole. 

The ID of each bushing is gaged with the 
work still in the grinder. The bushing is then 
removed, rotated on the plug to check for out- 
of-roundness, and then slid endwise on the plug 
to check for taper and bellmouth. These di- 
mensional characteristics, which are particu- 
larly troublesome in machining long bushings 
with small bores, could not readily be detected 
with fixed-limit gages. An air gage spots any 
inaccuracies in these characteristics almost im- 
mediately. 

One of the less obvious, but most important, 
phases of this procedure switch was the devel- 
opment of a keener sense of responsibility for 
producing accurate work among the operators. 
They found they could work to closer toler- 
ances than they had believed possible. The op- 
erator’s increased appreciation of precision 
standards and ability to maintain them has 
helped us live up to our name—Accurate Bush- 





distributed equally to both sides of the differen- 


ing Co. 


end 





ROTARY STORAGE UNIT OFFERS TRUE FEEDING 


A radically new high-capacity stor- 
age unit, designed for parts or blanks 
that can roll, has been developed for 
use in automated processing lines. 
The rotary unit offers a true demand- 
feeding system from a controlled 
mobile storage medium. As shown 
here, the unit is used to store and 
feed ring-gear blanks for a broach- 
ing operation. Capacity with this 
part is over 300 units. 

Each unit is custom-tailored to a 
specific job and assembled from 
standard components, by Gear-O- 
Mation Division, Michigan Tool Com- 
pany. The rotary form is provided 
in either circular or oval shape to 
suit particular floor space require- 
ments. Adaptability to any rolling 
part operation is therefore virtually 
unlimited. Handling, even at high 
speed, is gentle enough to assure de- 
livery of unmarred parts. 

In operation, the parts are guided 


through a silhouette “accept-reject” ~ 


FOR PROCESSING LINES 


device to fully caged double tracks 
and gravity fed to the elevator. The 
elevator is of the push type working 
off a stroke-lift pneumatic piston. 
Lifting speed of the elevator is vari- 
able through a closed-circuit hydraul- 
ic cylinder coupled to the air cylind- 
er. The double-shaft elevator and the 
double-track storage unit not only 





increases capacity but also facilitates 
double entry and double exit from 
or to separated points. Either eleva- 
tor shaft can be operated fully in- 
dependent of the other. 

As the parts leave the elevator at 
the top of the equipment they are 
gravity rolled through the circular 
tracks to the exit chute take-off. The 
parts can be positioned vertically or 
horizontally for the following ma- 
chine operation. Air cylinder-oper- 
ated gates in the tracks control 
movement of the parts on demand. 

When used for stockpiling of parts, 
the equipment automatically stops 
when full capacity has been reached. 
This is accomplished by using the 
static weight of parts to mechanical- 
ly move air valves which cause the 
gates to open or close. 

The rotary storage unit is ruggedly 
built for long full-time use. Absence 
of complex controls reduces service 
requirements to a bare minimum. 
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AtR CLAMPING 
TYPEWRITER FRAMES 
FOR BRAZING 


Adjustable air fixtures and heat- 
ing coil setup for silver brazing 
IBM typewriter carriage frames at 
the Kingston, N. Y., plant. 





THE CARRIAGE FRAME in IBM typewriters 
is a long, notched base plate with a pair of 
stamped, irregularly-shaped end pieces silver 
brazed to the ends. Since the end pieces sup- 
port the platen and a variety of mechanical 
linkages on the assembled machine, they must 
be precisely parallel and at right angles to the 
base plate. To achieve correct alignment and 
prevent wobbling during the brazing cycle, 
International Business Machines Corporation 
devised a clamping arrangement operated by 
two pair of synchronized air cylinders. 

The endwise holding action is produced by 
a pair of opposed air-actuated clamping blocks 
which press the end pieces firmly against the 
base (see illust.). The transverse holding 
action, necessary to keep the base at right 
angles to the end pieces, is produced by a sec- 
ond set of air cylinders which press the base 
plate against a pair of fixed stops. To prevent 
the two end pieces from tipping inward when 
the clamping pressure is applied, a spacing bar 
is laid between them. The two joints are 
brazed by induction coils positioned beneath 
the assembly — near the ends of the base plate 
and along the sides of the end pieces. 

Before the three parts are assembled in the 
fixture, the surfaces around the joint area are 
coated with Handy-Flux, which is allowed to 
dry before the parts are installed in the fixture 
to eliminate dripping. While the flux is still 
semi-fluid, a preformed shim of 0.005” thick 
Handy & Harmon Easy-Flo 45, a low-tempera- 
ture silver brazing alloy (flow point 1145° F), 
is pressed against each end of the base plate. 
As the flux dries, it cements the shim in place 
and thus simplifies assembly when the parts 
are placed in the fixture. 

During assembly, the notched base plate is 
laid against the centering stops and the end 
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pieces are then placed in position. A pair of 
pins on the end pieces which fit into holes in 
the base plate help the operator position them 
accurately. As a final step, the operator places 
a %” slug of 4,” Easy-Flo 45 wire above the 
joint to provide the proper volume of brazing 
alloy. When the assembly is completed the op- 
erator places the spacing bar in position be- 
tween the end pieces, trips the air valve which 
actuates simultaneous clamping action by the 
end blocks and centering stops, and starts the 
brazing cycle. 

After the 36-sec brazing cycle, a timer turns 
off the current and actuates air jets to cool the 
joints and solidify the brazing alloy before the 
assembly is removed from the fixture. 

As the alloy melts, the follow-up pressure 
from the end clamping blocks moves the end 
pieces slightly inwards to take up the space 
left by the melted shim. This also squeezes out 
the molten flux and minimizes flux inclusions, 
to produce a stronger joint. Since the base 
plate is heated locally, it undergoes little ex- 
pansion during the brazing cycle. Whatever 
expansion does occur is absorbed by the slight 
compressibility inherent in air fixtures, so 
there is no problem of warpage from clamping 
both ends of the base. Production rate for the 
carriage frame is slightly more than 2 min/ 
frame or about 225/8-hr shift. 

The brazing rig is constructed in two inde- 
pendent halves which can be set any distance 
apart to accommodate carriage frames from 
12” to 30” long. The working distance is ad- 
justed by a lead screw which moves the right- 
hand side of the fixture along the guide rails. 
The induction coils, manufactured by Induc- 
tion Heating Corporation, also can be shifted 
along the bus bar to accommodate various size 
jobs. 
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SHop SHOTS: 


Fig. 1. 


from the spindle flange. 
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Versatile Lathe Tooling for 
Five Sizes of Valve Parts 





With the bed ways gapped, this Gisholt 2L saddle type turret lathe 
will, upon demand, swing work of 2612” diameter for a distance of 1212” 


On the right hand end of the bed is the pneumatic 


thrust bar which is fed through the turret for the operation shown in Figure 5. 


Buyers OF MACHINE TOOLS are express- 
ing an increasing need for standard equipment 
which, with some special tooling, can handle a 


variety of fussy workpieces while remaining _ 


able to perform standard duties should the pro- 
duction load fluctuate. 

Exactly this versatility is provided in the 
Iowa Valve Company’s plant in Oskaloosa, 
Iowa, by a standard Gisholt 2L saddle type tur- 
ret lathe which has replaced three other ma- 
chines. This lathe is equipped to machine low- 
pressure valve gate seats of 4”, 6”, 8”, 10”, and 
12” diameters with a minimum of changeover 





Fig. 2. A single tool in the first turret station rough 


faces the valve seat. In station No. 2 this circular 
dovetail is machined in the faced surface by the tooling 
of Figure 3. 


time from one size to another due to careful 
tool planning. In spite of a goodly number of 
operations, floor-to-floor time ranges from 3.7 
minutes for the smallest seat to 8 minutes for 
the largest. 

The accompanying shop shots show some 
neat tooling innovations. However, the basic 
features of the lathe remain available for 
standard chucking work. 


These two tools (the rear one upside down) 


Fig. 3. 
Hence the rear 


are hand-fed in at the dovetail angle. 


tool cuts the OD of the dovetail while the front tool 
cuts the dovetail ID. The additional tool slots are to 
accommodate the tools for cutting dovetails in work- 
pieces of smaller diameters. 
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Fig. 4. After machining the dovetail, the operator 
sets a brass ring in place manually preparatory to 
rolling it into the dovetail as shown in Figure 5 


Fig. 6. Here are the rolling-in tools. The tool-hold- 
ing block is T-slotted to permit quick adjustment of 
the rollers to smaller sizes. The serrated faces of the 
rollers tend to dig into the brass, thus preventing slip- 
page or burnishing. 


Fig. 8. At turret station No. 5 the impressed ser- 
rations in the brass ring are faced off, and this view 
shows the brass ring chamfered on its OD and ID by 
the tooling of station No. 4; the final operation. 


Fig. 5. Here the brass ring has been rolled into the 
circular dovetailed groove. This is done in turret 
station No. 6. For this operation, space requirements 
require indexing past stations No. 3, No. 4, and No. 5. 


Vee 


Fig. 7. The rolling-in tools of Figure 6 are forced 
against the revolving brass ring by this pneumatically 
actuated thrust bar (see Figure 1) which “‘reaches’’ 
through station No. 3 to push against the roller tool 
block of station No. 6. 


a 


Fig. 9. The ID and OD chamfering tools of station 
No. 4. Both chamfers are cut at the same time. From 
the apparent angles of the tools it will be noted that 
the ID chamfer is cut by the front tool and the OD 
chamfer is cut by the rear (upside down) tool. 








New Precision Process Grinds 


Aircraft Servo Valve Components 


to 0.00010" Accuracy 


NEW PRECISION GRINDING TECHNIQUES 
now make it possible to match vital aircraft 
servo valve pistons and cylinders within 
0.00010” accuracy to assure instantaneous valve 
response in the operation of aircraft control 
surfaces. Use of the new method has stepped 
up production rates as much as double on servo 
P valves for Chance Vought jet aircraft. Overall 
costs have also been cut in the manufacture of 
these high pressure hydraulic system as- 
semblies. 

The servo valve is the key to the operation 
of the vital airfoil surface actuating system 
which controls the direction of high speed air- 
craft in flight. It is made up of two basic parts 
— the cylinder or sleeve and the piston or 
slider. 

Precision machined ports in the sleeve and 
“lands” on the surface of the slider must be 
perfectly matched to specifications (Fig. 1). Past 
experience on similar jobs indicated that the 
precision forming and matching of these two 
parts was the most critical factor in their pro- 
duction. 

Previous attempts to produce interchange- 
able parts were not fully successful. Rejects 
were high and the amount of regrinding re- 
quired on both parts proved prohibitively high 
in cost. 

Working closely with Chance Vought process 
technicians, metrology engineers of the Shef- 































Fig. 2. Overall view of the Sheffield Model 121-C 
Micro-Form grinder used for the final grind. Note 
position of the cylinder reference piece at (A) and 
the piston being match sround at (B). A handy 50- 
to-1 pantograph with vernier adjustment is included 
at (C). 
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CYLINDER 





SLEEVE 





PORTS 


Fig. 1. A matched servo-valve cylinder and piston are 
shown here. The piston lands are ground to match 
the cylinder ports. Final grind often required accuracy 
within 0.00010”. 


field Corporation developed a unique produc- 
tion method using precision grinding equip- 
ment designed and developed by Sheffield to 
solve the problem. 

This procedure utilizes Multiform grinders 
that shape the circumferential contours from 
alloy bar stock with Crushtrue abrasive wheels 
and Cavitron equipment that machines the 
ports by the ultrasonic method. The critical 
final grind-to-match utilizes a Model 121-C 
Micro-Form grinder with an extended work 
table and tandem optical system (Fig. 2). 

The finish grind is accomplished through 
simultaneous optical comparison of each cyl- 
inder port and its corresponding piston land. 
The slider or piston is ground at position B in 
Figure 2. The ports of the matching cylinder 
are simultaneously viewed through the other 
scope at position A to determine the depth of 
grind required by the operator at B. This final 
grinding operation actually matches the lands 
on the slider to the ports of the sleeve. 

Before utilization of this high precision 
grinding technique, both parts had to be 
ground, imposing a double production load. Un- 
der the new setup, only the slider or piston is 
ground and the first matching grind is usually 
sufficient to pass the assembled flow test. Any 
that do not pass are reground in the same ma- 
chine, using in-process air gage control, per- 
mitting 0.00010” accuracy. Usually only one 
regrind is required to pass inspection. 

Under the old method, a dozen regrinds were 
often required, with many parts ending up as 
scrap due to lack of close control. 





end 
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The workpiece — a Webcor rec- 
ord changer cam gear. A standard 
Swanson-Erie chassis is tooled with 
special units to perform the opera- 
tions of reaming the center hole, 
facing the center hub, facing the 
outer edge (all from above and 
shown at the left) and reaming a 
0.156” hole and spot-facing three 
bosses from underneath, as shown 
at the right. 


SPECIAL AUTOMATIC MACHINES 
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FROM STANDARD UNITS 


1 ES SMALL AND MEDIUM sized manufac- 
turing plants the need for low cost automatic 
and semi-automatic machines increases 
steadily. 

Great strides in automation have been taken 
by the larger companies to meet the growing 
demands of production costs and competition. 
The scope of the advances and the savings 
realized by the giants in industry serve only to 
point up the importance of well designed spe- 
cial purpose machines to the smaller firms — 
without offering any direct application infor- 
mation, or suggesting a solution to the problem 
of the capital investments that are involved. 

Too often, with the restrictions of a low bud- 
get and short lead time, attempts are made to 
solve production problems with a minimum of 
direct application experience. This frequently 
results in a machine which is not adequate for 
the production requirements. 

Standard units, however, if used wisely, can 
eliminate the risk in building special purpose 
machinery that has a predictable cost, build 
time, and performance rate. 

Standard devices are available for various 
metalworking operations, for workpiece feed- 
ing, and for indexing and positioning. They 
provide an excellent basis for a realistic ap- 
proach to a well designed special purpose ma- 
chine. The selection of proven components, 


by Frederick P. Netznik 
Consulting Engineer 
Skokie, Illinois 


used “as is” or altered from standard to suit a 
particular requirement, reduces the cost and 
the risk that is inherent in wholly special com- 
ponents. 

The wide variety of standard drilling heads, 
tapping heads, boring heads, work feeders, 
workpiece positioning and feeding devices, 
quills, mounting brackets, indexing machine 
chassis and various other units available from 
stock make the acquisition of automatic ma- 
chines by medium sized and small companies 
economically feasible — with a minimum of 
lead time and engineering skill. 

A machine conceived along these lines was 
built for Webcor, Inc., Chicago, IIl., leading 
producer of phonograph record changers and 
tape recorders. It performs operations on a 
record changer cam gear which formerly re- 
quired five machines. The previous production 
schedule was eighteen hours per 1,000 parts, 
involving five operators. The new machine, 
manned by one operator, produces 1,000 parts 
in only five hours. Quality and accuracy are 
consistently maintained. 

The reaming of the center bearing hole had 
to be done without guiding the reamer to per- 
mit total access to the upper face of the work- 
piece to accomplish a facing operation. There- 
fore, the fixtures must be rotated on an index 
table which would position them accurately 



















The center column of the Swanson-Erie chassis termin- 
ates in an over-arm which supports the Bridgeport 
milling head for the operations performed from above. 
The special reaming and facing tool chucked in the 
Bridgeport spindle is fed by a solenoid-operated Bel- 
lows air feed unit. 


under the center of the reaming head with con- 
sistent accuracy. It was also desirable that the 
basic chassis should lend itself readily to the 
convenient mounting of the various standard 
heads selected for the machining operations. 

Considering these requirements, a Swanson 
standard indexing chassis was selected. The 
work table of the chassis is indexed by a cross- 
over cam system and positioned by a highly 
accurate wedge device which satisfies the de- 
mand for accuracy. This index system has 
been in use for many years on high speed index 
equipment with very satisfactory results. 

The Swanson chassis further provides a cir- 
cular key slot around the central bearing hous- 
ing. In this slot are located various standard 





































































brackets which serve as convenient and accur- 
ate mounting surfaces for either top or bottom 
mounting of the machining components. 

A particularly important feature of the 
chassis is a stationary center plate mounted in- 
side the actual indexing table of the turret. The 
center plate provides a mounting surface for 
the boring head support bracket and for a 
workpiece clamp actuating cam. 

Six manually operated, collet type, holding 
fixtures are so mounted that they extend be- 
yond the perimeter of the revolving index table 
to provide necessary machining access from top 
and bottom. The workpiece is loaded manually 
at station No. 1 and locked by rotating the lock- 
ing handle of the holding fixture. At this posi- 
tion the workpiece clamp is in the retract posi- 
tion to permit loading and unloading of the 
workpiece. 

Stations No. 2 and No. 6 are idle. This pro- 
vides additional operator safety and added pro- 
tection from coolant splash. 

Station No. 3 reams the center hole, faces the 
center hub and faces the outer edge of the 
workpiece. At this station, of course, the work- 
piece holding clamp remains in the retract posi- 
tion to provide machining access to the entire 
face of the workpiece. 

These operations are accomplished by a spe- 
cial reaming and facing tool mounted in a 
standard Bridgeport milling head. Feed cycle 
of this head is performed by a solenoid oper- 
ated Bellows air feed unit. This provides simple 
and positive interlock of the feed and retract 
cycle at this station. The Bridgeport head is 
attached to a special mounting bracket which 
in turn is mounted to the stationary center 
section of the index table. 

As soon as the holding fixture is indexed 
clear of station No. 3, the workpiece clamp 
which is attached to each fixture is cammed 
down to maintain workpiece position against 
the locating face of the holding fixture. Thus 
positioned, work can be accomplished from the 
bottom side of the fixture. 

At station No. 4 a 0.156” diameter hole is 
reamed from the bottom. Since this hole must 
be reamed to a decimal center as well as a 
decimal diameter, a hardened bushing is pro- 
vided in the holding fixture body at the proper 
location to pilot the reamer. 

A Keller Airfeed drill was chosen for this 
operation. This unit was a logical choice since 
its unique and compact nose mounting feature 
permitted convenient installation to the in- 


At stations No. 4 and No. 5 the operations are per- 
formed by power units mounted below the index 
table. The ‘upside down” units include a Keller 
Airfeed drill, a Hartford drill unit and a three-spindle 
Ettco drill head. 
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verted mounting bracket provided by the 
Swanson index chassis. 

The workpiece clamp remains cammed in 
support of the workpiece during index travel 
from station No. 4 to station No. 5. 

At station No. 5 the machining operation 
must again be accomplished from the bottom 
side of the fixture. This involves spotfacing 
three bosses and holding a decimal relation 
between all three. 

A special bracket mounting a 19-400 Hart- 
ford drill unit and a three-spindle Ettco drill 
head is attached to the same inverted mounting 
bracket used in station four. The spotfacing 
tools are piloted in hardened bushings proper- 
ly positioned in the holding fixture. 

Immediately upon clearing station No. 5, the 
workpiece clamp is retracted during the index 
travel. Station No. 6 is idle. 

Electrical interlock of index and machining 
sequence is accomplished through a single 
switch actuated by a cam that is mounted on 
the extended indexing camshaft provided on 
all Swanson chassis. The shaft completes one 
full revolution per index, assuring fool-proof 


The control panel contains the electrical components 
necessary to provide positive interlock of the various 
operations as well as the air valves and pressure 
regulators to all units. Placing these controls in a self- 
contained, remote unit offers greater ease of opera- 
tion and maintenance without exposure to chips and 
coolant splash. 
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starting of working stations at the completion 
of each index. 

This machine is a good example of how the 
machine designer can, with proper fixturing 
and electrical controls, apply standard compo- 
nents to a standard indexing chassis and there- 
by create with a minimum of engineering and 
tool expense a machine that sharply reduces 
both production time and costs. 





end 


































C OMPLEX SHAPES OF AIRPLANE wings 
and twisted blades of axial flow air compres- 
sors, designed and used by the National Ad- 
visory Committee for Aeronautic’s Ames Aero- 
nautical Laboratory at Moffett Field, Calif., 
are literally sculptured in metal automatically 
on a huge 150-ton airfoil milling machine. The 
unique machine tool was developed and built 
to the government research center’s require- 
ments by Danly Machine Specialties, Inc. of 
Chicago. 

Parts produced by the advanced styled mill, 
as those of its smaller forerunners, are used as 
models in supersonic wind tunnel tests and as 
components of the tunnels themselves. The 
Danly mill at Ames Laboratory, for example, 
has been used to mill a series of blades now in- 
stalled in the main drive compressors of sev- 
eral large wind tunnels at the Laboratory. 

Primary advantage of this new machine, ac- 
cording to its manufacturer, is its ability to 















GIANT AIRFOIL MILL 
SHAPES COMPLEX PARTS 








produce in one milling operation an airfoil 
shape of complex curvature at a fraction of the 
time and cost required to produce it by con- 
ventional machine tool and handwork methods. 

Airfoil mills duplicate in metal a complex 
curved shape generated by tracing a prepared 
pattern. In this case, a wooden pattern is 
mounted vertically on a circular revolving ta- 
ble. Two large tracer wheels held in contact 
with the pattern transmit the relative motion 
to two cutters positioned against the metal 
blank, as the table revolves. Thus, the cutters 
shape the metal blank to the same curve as the 
wooden pattern. 

Reportedly the largest mill of this type ever 
constructed, this new mill is fully automatic 
once the pattern and workpiece are positioned. 
It is capable of machining a shape 18” x 18” x 
96” long or 8” x 26” x 96” long. The mechanism 
for holding the workpiece can exert an upward 
thrust of 8500 lbs. Both the pattern and the 
- « Continued on Page 114 


A wooden master of a complex airfoil 
shape and follower wheels is shown on 
the revolving table in this above-the- 
floor view of the Airfoil Milling Machine 
at Ames Aeronautical Lab. Airfoil sur- 
face is generated by follower wheels 
through the hydraulic system to the set- 
up at right. Two opposing milling cut- 
ters machine airfoil shape in one pass on 
the revolving workpiece. 
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: BROWN & SHARPE’S 
i No. 2 AUTOMATIC 
t 


; Highly Productive 
for Precise 


Serew Machine Work 


eh eo © | 


FOR TURNING, forming, and one-chip fin- 
ishing, Brown & Sharpe’s new No. 2 automatic 
screw machine promises to consistently hold 
limits to 0.0005”. More efficient, faster, with 
higher sustained accuracy and reduced main- 
tenance, it is available in three different capac- 
ities to take stock to 34”, 14%4”, or 14%” dia. 





A wide range of 18 high spindle speeds is 
available (16 on the 14” spindle), with a top 
speed of 5050 rpm on the 34” capacity spindle, 
3500 rpm on the 1144”, and 2450 rpm on the 1%”. 
For each high speed, 11 or 12 low speeds can be 
used in combination, in ratios from 2.2:1 to 15:1. 
This wide choice of combinations permits 
equally high cutting efficiency on materials 
ranging from tough alloy steel to free-cutting 
plastics, and on the widest range of work diam- 
eters. A real low speed in the high speed range 
is particularly advantageous when making 
parts from harder materials. 


Selections of high spindle speed, low speed, 
and direction of low to high speed are all made 
by simple pick-off gears located in a single 
compartment. Spindle driving chains and 
sprockets remain untouched. 





The spindle has a powerful, positive chain 
drive at all speeds, insuring delivery of re- 
quired power throughout the full speed range 
for all operations within the tool capacity of 
the machine. The spindle is of the removable- 
unit, full antifriction bearing type, controlling 
end and radial play. 

A wide range of production rates—1%4 sec to 
480 sec per piece — is obtained by only 11 
change gears. When operations required to 
produce the part permit, more than one piece 
can be made per cycle. The No. 2’s vertical 
slide has a quick-acting tool clamp. Holding 
the cut-off tool, it frees a cross slide for addi- 
tional tooling. In addition, a positive stopping 
device can be set to automatically stop the 
driveshaft when the last piece is completed. 

A rapid pull-out mechanism, incorporated 
with the turret, gives greatly increased produc- 
tion on deep drilling operations where it is 
desired to withdraw the drill several times to 
clear the hole. 

The new No. 2 Automatic’s combination of 
high speed, easy setup and operation, and low 
maintenance reportedly steps up overall effi- 


ciency by as much as one-third. -_ 
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A Short Cut to 
Mathematical Programming 





VAM: 
VoGEL’Ss APPROXIMATION METHOD 


lr YOUR FIRST ENCOUNTER with Mathe- 
matical Programming was at the hands of a 
mathematician, you might very well have been 
tempted to substitute a D for the V in the title 
on the basis of its relationship. But the title 
is correct as given. 

The three letters V-A-M stand for Vogel’s 
Approximation Method. Mr. W. R. Vogel de- 
veloped the VAM while working with me in 
setting up a training program in Mathematical 
Programming for the Federal Government. 

The VAM is offered as a simplification and 
short cut over other methods currently in use. 

The method is very simple to learn and is 
exceedingly fast compared to conventional 
methods of solution, making it very suitable to 
industrial adaptation. Whereas conventional 
methods of solution require formal training, 


Previous articles authored by Mr. Reinfeld that have been pub- 
lished by TOOLING G PRODUCTION are: “Do You Want Produc- 
tion or Profit?” (Linear Programming) in August 1954, and “The 
Prnciples of Inventory Management that lead to Higher Profits” 
in N ber and D. ber 1956, and January 1957. 





by Nyles V. Reinfeld 
Managing Director 
Executive Services 


NATIONAL INSTITUTE 
OF MANAGEMENT, INC. 
Cleveland 14, Ohio 


the VAM can be learned in a matter of min- 

utes, thus eliminating the bugaboo of mathe- 

matics found in industry. 

Based on our experience, the VAM will give 
the best answer to applicable problems in 
about 80% of the cases. In the other 20%, it 
will usually give a very good approximation 
to the best answer. In these latter cases, it 
usually removes the “cream” of the savings to 
be obtained. 

In addition, the VAM solution can be used 
as a starting point for applying conventional 
solutions reducing the total solution time to 
as much as one-fifth of that normally required. 

Hence, the value of the VAM is two-fold: 

1. It is easy to teach and has a quick-solution 
time. 

2. With the solution obtained, you have a good 
point at which to apply more precise tech- 
niques, if the exact answer is required, again 
saving considerable computational time. 
The problems to which the VAM applies are 
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the typical transportation or distribution prob- 
lems, which represent the bulk of all presently 
known applications of Mathematical Program- 
ming (MP). Many such problems exist in the 
normal traffic, production control, and inven- 
tory control activities of the average manufac- 
turing establishment. 


A Case Study 


To illustrate the technique, let us take a look 
at an actual problem that was encountered at 
Joliet Arsenal. The problem deals with tractor- 
trailer movements and involves the distribu- 
tion of 63 trailers to various locations for pur- 
poses of picking up loads for further distribu- 
tion. 

Rather than consider the complete problem 
here, we will only consider the problem of re- 
turning the trailers after they have been un- 
loaded. 

If a department is shipping 8 trailer loads 
out each day, then one requirement is that 8 
empty trailers must be available at that depart- 
ment each day to pick up the loads. The 
Joliet problem was further complicated, as in 
industry, with the use of railroad shipments, 
thus upsetting the balance of shipments by 
trucks between buildings. In other words, it 
was possible to haul 15 trailer loads of mate- 
rial out of a building each day, while only 
bringing in 2 trailer loads each day. The other 
material needed at the building was supplied 
by rail. 

The problem of getting empty trailers back 
for loading is formulated below in the “Trailer 
Return Table,” Table I. 

Along the top of the table are listed those de- 
partments and buildings that receive truck 
shipments daily and therefore will have empty 
trailers available from which to draw. The 
number of empty trailers that will become 
available during the day at a particular build- 
ing is shown at the bottom of that column. For 
example, at Bldg. 64, 18 empty trailers will be 
available each day. 

Along the left side of the table are listed 
those departments and buildings that make 
truck shipments daily and therefore need trail- 
ers delivered to them. The number of empty 
trailers needed during the day at a particular 
building is shown at the far right of that col- 
umn. For example, Bldg. 66 will need 3 empty 
trailers each day. 

The figure in each of the little squares rep- 
resents the time (in hundredths of an hour, 
based on time study) to move an empty trailer 
from the building designated at the head of the 
column to the building designated at the left 
end of the row. (Because, in this example, the 





material being moved included ammunition, 
the distances between buildings were naturally 
fairly great.) The minus sign in front of the 
figures merely means that time is to be con- 
sidered as costly, rather than profitable. 

The problem, here formulated, represents a 
typical problem encountered in industry in 
which it is desired to reduce the total material 
handling time to a minimum. 


Method of Solution 


The subsequent tables in this section show 
the method of solution using the VAM. Please 
note that the VAM method of solution starts 
with the table in the form given by Table I 
and, by a series of repetitive cycles, gradually 
makes assignments (by rows and columns) until 
all needs are met. Each cycle involves a series 
of steps which are repeated in exactly the same 
manner until the answer is obtained. 

In the example given here, seven cycles are 
required to get the final solution. The first 
three cycles are illustrated by Tables II, III, 
IV, and the last four cycles by Table V. (In 
actual practice, you would work with just one 
table and build upon it.) 

To distinguish between the cycles, in each 
table a screen has been thrown behind the 
steps taken in that particular cycle. While you 
are first applying VAM or demonstrating it to 
someone else, it may be helpful for you to use 
a different color pencil for the action taken on 
each cycle. Thus: Red can be used for cycle 1, 
Blue for cycle 2, Black for cycle 3, Green for 
cycle 4, etc. 


















































FROM 
1 3 64 27 WEEDED 
10 
27 ed vee wae ha 20 
pa | -12 | -26 -23 | -20 | : 
[ro] [0] [eo] [2] 
628 
Ca) Lal Ceol Cal, 
66 
| bel Let be} bs} | 
; -24 | 0. 22 -25 a 
63 
enon 15 27 18 3 
63 
TABLE | 
Trailer Return Table 














6 


TOOLING & PRODUCTION 









































Col. 1 Col. 2 Col. 3 
FROM ‘ re 
TO 
Row 1 27 Kad Rad — 
Row 2 62u eA | -26 [-23 | 
Row 3 62S L-10 | -30) j-20 | 
Row 4 66 Lass! L-26 [so | 
Row 6 1 Lo | 24 -19 
Row 6 3 [ee . _o . ~22 
<< | @i x 
a 15 27 18 
ea)| | 























TABLE 11 — Cycle 1 
Trailer Return Table 


In addition, each step within a cycle has been 
indicated by an appropriate symbol. These 
symbols are described in the step-by-step form- 
ulation below: 


Steps Within the Cycles 

Step 1 (Symbol: “Difference” column and row 
added to the basic table, as shown in Table II). 
For each row in the basic table, look at the 
time (cost) figures in that row and take the 
difference between the two smallest of these 
times. (If the problem were one that would 
provide for maximum profit, then positive fig- 
ures would be used, in which case take the 
difference between the two highest profits.) 
Write this figure at the right of the row in the 
“difference” column. 

For each column, look at the time-figures in 
that column and take the difference between 
the two smallest times (or two highest profits). 
Write this figure at the bottom of the column in 
the “difference” row. 

Compute these differences for all rows and 
columns. 

Step 2 (Symbol: [], a square enclosing a 
“difference” figure). Checking visually both 
row and column differences, select that differ- 
ence which is greatest. The largest difference 
in cycle 1 of our example (see Table IT) occurs 
in a column, and therefore the figure, 24, in the 
“difference” row is enclosed in a square. 

Step 3 (Symbol: O, a circle enclosing a figure). 
In the column with the largest difference (24 


in Table II), assign the maximum number of 
trailers to the lowest cost (or highest profit). 
This step is illustrated in Table II by 14. Note 
that the lowest cost in column two is zero, 
hence the assignment is to be made in the block 
that contains that zero. In other words, it 
costs nothing to move trailers from Bldg. 3 to 
Bldg. 3. But when we determine how much to 
assign, we must check to see how many trailers 
are available and how many are needed ... in 
order to arrive at the number to be assigned. 
In cycle 1, we find that 27 trailers are available 
at Bldg. 3. Since we need 14 trailers at Bldg. 
3, we assign 14 — entering that figure in the 
column and encircling it. 

If the greatest “difference” as indicated by 
a square had occurred in a row instead of a 
column, the assignment would have been made 
to the block in that row with the lowest cost 
(or highest profit). Hence, the procedure in 
either case is the same. 
Step 4 (Symbol: X). When we assign trailers 
as indicated in Step 3, we will use up all of the 
trailers (available or needed) in either a row or 
column. In Table II, the assignment of 14 
trailers to column 2, row 6, takes care of the 
full needs of Bldg. 3 and no more trailers need 
be borrowed from any other point. Hence, we 
cross or x-out row 6, indicating that we have 
used up its capacity. 


Succeeding Cycles 


We are now ready to start cycle 2 and we 
follow exactly the same steps as those above. 
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The only change encountered is that the basic 
table is treated as existing of only those parts 
that are not x-d out (and we ignore the “differ- 
ence” column and the “difference” row that we 
created on cycle 1). In other words, in our 
example, row 6 is not included in the calcula- 
tion of differences for cycle 2. This will be 
true also in each subsequent cycle: Each time 
a row (or column) is crossed out, the differences 
are calculated only on the basis of the remain- 
ing parts of the table. 

Table III shows the continuing process of 
what has gone before and also gives the steps 
used in the second cycle, as indicated by the 
screen background. A new “difference” col- 
umn and a new “difference” row are con- 
structed. In this case, the largest difference 
occurs in row one. Hence, 3 trailers are as- 
signed to the cheapest cost (zero) in row 1. 
Three trailers use up all the capacity of column 
4, so it is crossed out. Since 20 trailers are 
needed at Bldg. 27 and only 3 trailers are avail- 
able there, we will have to transfer 17 more 
trailers to Bldg. 27 from some other point. 

The differences for the third cycle will now 
be based upon the part of the table that has 
not been x-d out by the previous two cycles. 
The steps for the previous cycles and cycle 3 
are shown in Table IV. 


Row 6 





In cycle 3, the largest difference again occurs 
in a row. In fact, there is a tie between row 
4 and row 5. Row 5 is selected because it has 
the lowest cost of the two tied rows. A number 
of rules have been developed for handling 
special cases of ties, but they will not be in- 
cluded here since this article is only intended 
to illustrate the simplicity and practicality of 
the technique. 

The succeeding four cycles follow exactly 
the same pattern as that just illustrated and 
are given complete in Table V. Because the 
differences will normally change with each 
cycle, it is important that each cycle be com- 
pleted before going on to the next. The sim- 
plicity of the procedure, however, is apparent 
and the actual time involved for large prob- 
lems is not too great. 

Recently, one problem involving a table of 37 
columns and 13 rows was solved by Mr. R. W. 
Metzger of the GM Institute using the VAM. 
He estimated that, with proper application, 
problems of this size would take about two 
hours to solve by the VAM once the table was 
set up. The table given in our example, here, 
although similar, represents the total size of 
the problem worked on at Joliet. The figures 
are the original figures of the study that was 
initially made. 


iS | Difference 


TABLE Ili —Cycle 2 
Trailer Return Table 
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In cycle 5, we encounter something new. The 
greatest difference exists in row 2, where we 
need 7 trailers for Bldg. 62N. Since trailers 
from Bldg. 1 (column 1) would provide the 
least time factor (-12), we should draw from 
that point. However, running down column 1 
we find that we have already assigned 7 trailers 
of the 15 available. We still have 8 left, of 
which 7 can be assigned to Bldg. 62N, writing 
the figure 7 in row 2, column 1. 

Coming to cycle 6, the greatest difference 
exists in column 1. We need 12 trailers for 
Bldg. 62S (row 3), but only 1 trailer of those 
originally available in this column remains to 
be assigned. Therefore, we do not x-out the re- 
maining squares in row 3, since we will still 
need 11 more trailers for Bldg. 62S. 

After cycle 7, there are two blocks indicated 
by the heavy rectangle in the table to which 
no assignment has been made. Bldg. 27 still 
needs 17 trailers. Since all options with re- 
spect to the table have already been taken, 
there is no choice; we merely assign the re- 
maining capacity to these two blocks as shown. 
Once this has been done, the answer so ob- 
tained is an optimum. In other words, no other 
method for handling these trailers would be 
better in terms of time. 











Interpretation of the Solution 

The solution says that since Bldg. 27 will 
have 3 trailers during the day, it will use these 
3 trailers to fill part of its needs of 20 trailers a 
day. Bldg. 64 will send 7 of its 18 trailers to 
Bldg. 27 and 11 of them to Bldg. 62S, and so on. 

The solution can be carried one step further 
by setting up routes showing the actual paths 
of loaded and empty trailers, if desirable. Such 
an extension permits a more accurate measure- 
ment of daily load in terms of tractors needed 
to haul the trailers, it permits a balancing of 
loads between drivers, and it permits a wide 
variation of sequencing so as to accommodate 
changes in schedule, delays in loading or un- 
loading and priorities, without affecting the 
optimality of the end result. 

Changes in the solution, reflecting change in 
the number of daily movements of trailers 
from building to building, can also be made in 
a matter of minutes. 


Conclusion 


The method of solution just discussed ex- 
tends itself to solution of any type of Mathe- 
matical Programming problem which would be 
classified as a distribution problem. Since 
these types of problems represent a very high 
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TABLE IV — Cycle 3 


Trailer Return Table 
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Row 1 


Row 2 


Row 4 


18 


18 | Difference 
Difference 


None | Difference 










19 


None 


19 








None 










This is the final solution 
and can be proved to be 
optimum mathematically. 


TABLE V — Cycles 4, 5, 6, 7 
Trailer Return Table 


percentage of all Mathematical Programming 
problems, the VAM has a wide range of appli- 
cation. 

The problem selected here does not illus- 
trate all facets of the VAM. Special considera- 
tion must be given to ties and other analoguous 
situations for which a number of rules have 
been devised. 

Again it should be noted that the method is 
an approximation and does not guarantee the 
best answer. The answers obtained are best 
in about 80% or more of the problems en- 
countered so far. Sometimes, it is necessary 
to “polish” off the solution by use of some of 
the more sophisticated mathematical tech- 
niques currently in use in the field. However, 
even when the “polishing” is felt to be neces- 
sary, the VAM offers a short cut and solution- 


time savings of considerable value. When the 
VAM solution is best, it can be checked mathe- 
matically in a matter of minutes. 

Mr. Bert Kassing of the Nekoosa-Edwards 
Paper Company, in discussing one of his prob- 
lems, estimated that the VAM took about one- 
fiftieth of the time normally required by ex- 
perienced persons with the mathematical meth- 
od known as the MODI (Modified Distribution 
Method), the method most frequently used. 

Because of its simplicity, we believe that the 
VAM will do much to foster the spread of 
Mathematical Programming into industry by 
making it a tool that everyone can use without 
a great deal of extensive study. In addition, 
it will make MP practical in those situations 
where time is an important factor and a com- 
puter is not a personal piece of equipment. 


end 
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NEW CONCEPT IN CONTOUR MACHINING - - 
WorRK STATIONARY, 


TooL MOVES 


Construction details of DoAll’s 
new contour sawing machine. 


A NEW CONTOUR sawing machine 
has been developed that is based on 
the premise — when a workpiece is 
heavy, ungainly, or unbalanced, it is 
easier to move the tool than to move 
the workpiece. 

By fully utilizing this premise, The 
DoAll Company has designed their 
Model 5 contour band machine that 
has a work capacity of 70 sq ft and 
is capable of taking a straight cut 
14.5’ long. 

It will find wide application in the 
air frame and shipbuilding industries 
where the machining of large intri- 
cate contours are regularly required. 





Phantom view of the Model 5 con- 
tour machine showing countershaft 
linking saw guides to the power feed 
wheel. 














FEED DRIVE WHEEL 


The work for which the Model 5 is 
most ideally suited, however, is the 
machining of large dies. 

This machine achieves its «xtreme 
range and ease of handling by means 
of an articulated construction. The 
cutting and guiding mechanism is 
carried by a yoke, housing all the 
necessary parts for the cutting and 
the power feed. The yoke is fabri- 
cated of aluminum to reduce its in- 
ertia. Between the yoke and the sta- 
tionary member which is fastened to 
the floor is an intermediate member. 
These three members are connected 
by hinges using anti-friction bear- 
ings. This design permits the saw 
blade to move within a 70 sq ft area 
and to make a straight cut 14.5’ long. 

As seen in the phantom view, the 
yoke houses a complete 4-wheel vari- 
able speed band machine. The upper 
and lower saw blade guides are 
mounted on tubular posts through 
which the saw blade travels. Both 
posts telescope to permit adjustment 
for work thickness. The posts carry- 
ing the saw blade guides, together 
with the power feed wheel, are con- 
nected to a countershaft by means of 
sprockets and chains. Any move- 
ment of the top post is thereby trans- 
mitted to the bottom post and to the 
feed wheel. 

The hand-wheel connected to the 
top post permits the operator to twist 
the saw blade 180° in either direc- 
tion. The maximum twist in either 
direction is determined by the maxi- 
mum twisting stress which varies 
with available band size. Turning 
the handwheel turns the lower feed 
wheel at the same time the blade is 


turned. The power feed wheel is a 
rubber-tired wheel that is driven by 
a torque motor and causes the entire 
yoke to move in the direction that 
the saw blade is pointed. 





Development of yoke and arm travel 
for the new DoAll contour machine, 
showing the large work area cover- 
ing 70 sq ft. 


The force of the feed is controlled 
by a rheostat; and the wheel may be 
raised by means of an air cylinder 
so that the cutting head may be 
swung freely when desired. Also in- 
cluded in the yoke, but not shown 
in the phantom views are the hydrau- 
lic motors driving the two bottom 
band wheels, work light, etc. end 
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Critical dimensions are held within 
close tolerances and, upon inspection, 
the parts are marked for selective as- 
sembly. High production machines 
are used for major operations and 
great care is exercised to remove burrs 
and to flush out all foreign matter. 


MACHINING AND TESTING 


oF HyprAULic VALVES 


Recent INCREASES in the use of hydrau- 
lic equipment, especially in agricultural appli- 
cations, have made it expedient for the West 
Pullman Works of International Harvester 
Company, Chicago, to install completely new 
equipment for the quantity manufacture of 
cast iron hydraulic valves. These valves carry 
high pressures and require that parts be accu- 
rately machined to meet exacting service re- 
quirements. 

The iron bodies are cast to a roughly rec- 
tangular shape and all six faces have to be ma- 
chined flat in initial operations. Subsequently, 
holes and seats are machined to close limits. 
After assembly of moving parts, high pressure 
tests are required to insure that the valves will 
perform properly in service. 

For the initial operation, body castings are 
placed by hand in the recesses of a heavy 


by C. E. Schultheis 
General Superintendent 
West Pullman Works 


INTERNATIONAL HARVESTER COMPANY 
West Pullman, Illinois 





Fig. 1. Roughing of the two narrower parallel out- 
side faces of each valve body is done with carbide 
cutters as the castings are advanced in this rotary 
fixture. A chain looped around the fixture locks the 
castings securely. 















































Fig. 2. Fixtures in which the two larger side faces 
of the valve housing are rough and finish ground 
when advanced under the two horizontal wheels of a 
Blanchard grinder. The castings are turned over and 
loaded in alternate fixtures between passes. 


spider fixture rotating in a vertical plane in a 
Davis-Thompson machine, as shown in Figure 
1. As the fixture turns continuously, it carries 
the castings between opposed carbide cutters 
that remove 1/8” to 3/16” of metal from two 
parallel vertical faces. 

Loading and unloading are done by hand but 
clamping is by a chain looped around the fix- 
ture and is automatic. Two identical machines, 
but having fixtures altered to suit, face two 
other parallel faces and two end faces respec- 
tively, these four faces being at right angles 
to the first pair. Thus the three machines pro- 
duce three pairs of mutually perpendicular 
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parallel faces, thereby “squaring” the casting 
with roughing cuts. 

Each casting then goes to the Blanchard sur- 
face grinder, Figure 2, where the two widest 
faces are ground in fixtures on a circular table 
by two horizontal wheels that remove, togeth- 
er, 0.007” of metal per side. Each face is fed 
under both wheels. In the first pass, one face 
is rough and finish ground and, in the second 
pass, the same is done on the opposie face. 
There are two sets of fixtures placed alternate- 
ly, one set being used for the first pass and the 
second set, which is slightly higher, is loaded 
from the first fixtures for the second pass. It 
requires one of these grinders to keep pace 
with the line. 

Many of the holes and recesses in the casting 
are produced and machined in the 54-spindle, 
six-station indexing LeMaire machine, a por- 
tion of which appears in Figure 3. This has fix- 
tures that hold four castings at each station, 
the four being loaded and unloaded by hand at 
the operator’s station. Clamping and all ma- 
chining operations are automatic, the latter in- 
cluding drilling, reaming, counterboring and 
tapping. 

There are two heads at some stations. Some 
spindles are vertical and some are horizontal, 
the last station having six high speed taps. To- 
tal output is 32 castings an hour, these being 
regulator bodies which are similar to valve 
bodies but differ in certain details. 

The valve bodies go to another LeMaire ma- 
chine, a three-station indexing machine that 
has 16 vertical spindles and holds two pieces 
per station. In the first cycle on each piece, 
machining is done from one side only. Each 
piece that has been through the first cycle is 
turned over before passing through the second 


Fig. 3. One of several LeMaire ma- 
chines that produces holes and re- 
cesses in the castings. Each fixture 
holds four castings that are processed 
simultaneously at each of five stations. 
Cutting tools are driven by 54 spin- 
dies, some vertical and some hori- 
zontal. 








ION 
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Fig. 4. In this machine, having 64 
horizontal spindles, the vertical fixture 
indexes through nine working stations. 
Tools are advanced from each side. 
Each casting is turned over before 
making the second of two circuits 
through the machine. 


cycle, so one piece is finished, a new one is 
loaded and one is turned over each time the 
fixtures stop at the loading-unloading station. 
Operations include drilling, reaming and coun- 
terboring. Output is 65 castings an hour. 

In a third LeMaire machine, Figure 4, a fix- 
ture that indexes in a vertical plane is used and 
passes through one load-unload station and 
nine working stations. There are 64 horizontal 
spindles coming in from one side or the other. 
Drilling, reaming, tapping and counterboring 
are done during these indexes. 

After making the first circuit, the piece is 
turned over for a second circuit, the loading, 
unloading, turnover and clamping being done 
by hand. Output is 85 pieces an hour. The tap- 
ping spindles are fed by lead screws. Some 
tools are high speed steel and are changed 
each 2,400 pieces. Others are carbide and are 
changed for each 4,800 pieces. 

On this machine, there is an automatic shut- 
down after each 2,400 complete cycles and the 
machine cannot be started again until remote 
control is reset. This is intended to avoid mak- 
ing too many cuts per grind, hence possible 
trouble from cuts made with dull tools and the 
likelihood of tool breakage. 

Work in the machine just mentioned nearly 
completes the major machine operations but a 
few others, chiefly of the finishing type, are 
done as described below. Before these, how- 
ever, the castings are washed and then blown 
out with air, in an automatic washing machine, 
to remove chips and foreign matter. 

Castings then go to a Heald Borematic ma- 
chine where tools in four spindles step bore 
precision holes in two pieces at a time at the 
rate of 65 an hour, holding 0.996” - 0.997” lim- 





its. Next, an undercut %4” wide and 4%” deep 
is produced in a machine, Figure 5, of I H C de- 
sign, using Kingsbury heads. A special cam 
and spring on the tool holder give the under- 
cut’s radial feed to a carbide tool. 

Then a second special I H C designed ma- 
chine bores two off-center holes. One operator 
tends both machines and processes 500 castings 
per 8-hr. shift. This off-center drilling causes 
an unfavorable break-through but a carbide 
tool does the job without difficulty. An air 
operated drill is then used to produce a small 
cross hole that enters one side of another larger 
hole already drilled. 


Fig. 5. Special | H C designed machine that makes an 
undercut when its tool is fed radially by a cam. A 
second special | H C designed machine is tended by 
the same operator. 
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Fig. 6. One of the final operations is to hone the 
valve hole in this Micromatic machine; the hole be- 
ing held within 0.0003” limits on diameter. Air 
gages check this dimension and the hole size varia- 
tions in tenths are marked on each piece for selec- 
tive assembly. 


Three air nozzles in a special fixture, each 
controlled by a relay valve, are used to blow 
out each casting. Deburring is then done in 
one hole by a standard reamer after which four 
brushes, each of different size, are run through 
reamed holes to loosen any fine burrs. 

Four faces of the casting are then given a 
light cleaning on an abrasive belt with the cast- 
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ing held by hand, after which the castings are 
passed through another washer that uses an al- 
kali solution in the first stage and soluble oil 
heated 180°F in the second stage. This wash is 
followed by an air blowout and by a careful 
visual inspection of all holes, using a small 
light inside each casting, to insure that no burrs 
or dirt particles remain. 

Five pins, each hardened and ground, are 
then pressed into holes 0.002” to 0.005” smaller 
than the pins, by means of a special machine, 
to seal these holes permanently. Each casting 
is then subjected to air pressure at 80 psi and 
is submerged for 15 seconds in mineral oil to 
detect any leaks. 

Each casting then has its spool valve hole 
finished in the Microhone machine of Figure 
6. Size is checked with an air gage and is held 
within 0.0003” of specified size. The castings 
are marked with the number of tenths varia- 
tion from basic for selective fit with valves 
similarly marked. Valve selection is such as 
to provide a clearance of 0.0004” between the 
valve and the hole. Valves are hardened, and 
ground between centers, the standard finish 
size being 0.9995”. This diameter is checked by 
an air gage with the valve supported on lapped 
carbide rolls. 

Castings and valve shafts are cleaned in a 
special I H C designed flushing machine, Figure 
7, just prior to final assembly operations. 

Other valve components are produced with 
equal care and assembly is done in special fix- 
tures with whatever special checks are needed 
during the process. Checks of the final assem- 
bly are most exacting and are conducted with 
such thoroughness as to insure excellent serv- 
ice performance. wai 


Fig. 7. Flushing and cleaning of cast- 
ings and valve shaft with filtered 
oleum under presure to remove all 
dirt and foreign matter is done in this 
setup. 
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a Low, low cost of machining operations is 
ire essential for competitive: pricing of small 

drills ranging in size from No. 60 to %4” 
th diameter. One manufacturer does an excel- 
ix- lent job by grinding the diameter and back 
ed taper on CINCINNATI® FILMATIC No. 0 Centerless 
m- Grinders. 


th The machine operates at a very high 


rate of production, grinding 16 drills per 
ond minute (768 per hour at 80% operating 
efficiency) to high standards of quality 
and at negligible cost. 


You'll want to know why the No. 0... one of 
six sizes of Cincinnati's line of standard Cen- 
terless Grinders...does such a fine job of 
grinding small parts. Spindle bearings are 
the exclusive FILMATIC type that never wear 
out; lubrication is automatic; regulating wheel 





st- speeds are infinitely variable; 5 hp drive; 
- readily automated. Capacity: up to '2” 
his diameter. Want more information? Look in 


| Sweet's Machine Tool File, or write for a copy 
of catalog No. G-640-1. 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 


CENTERTYPE GRINDING MACHINES e CENTERLESS GRINDING MACHINES © ROLL 
GRINDING MACHINES ¢ SURFACE © GRINDING MACHINES « CHUCKING GRINDERS 
MICRO-CENTRIC GRINDING MACHINES ¢ CENTERLESS LAPPING MACHINES 
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LinpBerG WNoucTiON UNIT 
IMPROVES HEAT TREATING 
Processes Ar J.1.CAsE... 


A single Lindberg 2-station High Frequency Induction 
Heating Unit at J. I. Case Co., Racine, Wisc., is providing 
a happy combination of sizeable cost savings and improved 
quality and production efficiency in heat treating parts 

for Case tractors. Actually, the dollar savings effected with 
this Lindberg unit will repay its total original cost in 

less than 2 years! 


This single unit and the five work fixtures provided with it, working 
on 2 to 3 shifts, 5 days a week to meet production requirements, 
heat treat some 63 separate tractor parts. Work fixtures are 

readily changeable, set-up time is materially reduced, and because of 
the 2-station design, the unit can operate continuously while 

work fixture is being changed over on one station. 


J. I. Case reports other advantages, too, from this unit: 
capital investment has been lowered, production has been 
increased, and, with induction heating better control of 
case depth and hardness is achieved. 


Lindberg Induction Heating Units are designed 
for heat treating, brazing, soldering and heating, for 
forming or forging—in machine shops, produc- 
tion lines, heat treating shops—wherever 

there is a need. If you have a heat 

treating problem that induction heating 

might solve why not talk it over with 

your nearest Lindberg Field Repre- 

sentative (see your classified phone 

directory) or write Lindberg for 

Bulletin 1441. 


Saves ¢ ITs. 
Torat Cost- 


Te La peenieieaee . 








(Below) This fixture is shown selectively hardening a 
front axle king pin. It handles piece up to 45)4” long, 
35” of which can be scanned to desired depth. It is 
also used for 34 other parts. 




















(Above) Hydraulic male coupling is being treated on this 
fixture. 3 other parts are treated by it, too. 


(Below) Power take-off hydraulic drive shafts are one of 
the 3 parts treated by this fixture. 


(Above) This shows fixture handling inlet and exhaust 
valve rocker arms. Same fixture treats 6 other parts. 


(Above) This fixture is selectively hardening pads and 
slots on shifter forks. It is also used for treating 17 
other parts. 
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NEW |oil lubrication system 


























ON NEW pamyv DIE SETS 


Here is another example of Danly leadership in die set 

design . . . the new oil lubrication system for guide posts and 
bushings. The illustration shows how easily a lubrication 

gun reaches the oil fitting in the shoulder of the bushing. Once 
injected, oil fills figure-8 oil grooves in the bushing to assure 
uniform lubrication for protection that lasts even threugh 

long press runs . . . less frequent oiling is needed, the job is 
done faster. Isn’t this new lubrication system another 
important reason why you should specify Danly die sets? 





Leading industrial distributors and Danly branch assembly 
plants—located in all major tooling centers—stock Danly Die 
Sets for fast delivery. 


DANLY MACHINE SPECIALTIES, INC. 
2100 South Laramie Avenue ¢« Chicago 50 « Illinois 
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A new in-line transfer type high 
production machine that automatic- 
ally completes one part every 7% sec 
has just been designed for a leading 
automotive manufacturer to produce 
2 and 4-barrel carburetor bodies. 

The machine, manufactured by 
The Morris Machine Tool Company, 
incorporates Morris standard produc- 
tion units. 14-#1 Cam-matic, 7-#2 
Cam-matic, and 4 Air-Oil-Matic drill 
units are used. They perform 31 
drilling, 19 boring, 10 reaming, 4 
gaging, 13 probing and 13 tapping 
operations — a total of 90 operations, 
involving 56 stations, and processing 
480 parts/hr. 

Its automatic features include an 
automatic loading’ section, that 
checks parts and rejects those in im- 
proper position. Precision locator 
holes are drilled and gaged for ac- 
curacy at the first station. 

Both first and second sections may 
be operated either individually or as 
asingle unit. Automatic loading and 
unloading is provided in the center 
section, where automatic storage also 
may be provided. After machining, 
there is automatic delivery of parts 





to the unloading conveyor. Drill 
units are mounted on power driven 
sliding sub-bases to facilitate tool 
changing. 

Morris “unit-type” construction 
produces a special machine from 


standard units, at considerable sav- 
ings. An additional advantage is 
fast, easy realignment for product 
model changes, for completely new 
models, or for other type products 
within its mechanical size limitations. 





PROCESSING ONE CASTING 
PRODUCES FIVE BEARING CAPS 


From a single casting, a fully au- 
tomated, 20-station machine pro- 
duces a complete set of 5 finished 
bearing caps for V-8 engines. Han- 
dling 90 castings/hr, it produces 450 
finished caps/hr. 

The machine, developed by La- 
Salle Tool, Inc., is sectionalized to 
make it easier to build, easier to in- 
stall, and easier to locate. This fea- 
ture enables the handling of future 
model changes with the minimum 
expenditure of either time or mon- 
ey for re-tooling. 

The LaSalle Bearing-cap-amatic is 
built to J.I.C. hydraulic and electric 
standards. It is entirely automatic 
in its operation, with automatic lu- 
brication, a built-in coolant system 
manifolded to each tool, and an au- 
tomatic chip conveyor. 

The castings handled by this unit 
are really clusters of bearing caps. 
Prior to the machining operation, the 
joint face, channel fit, and the half 
round have been broached to fur- 
nish locating surfaces. 


The castings are fed into the ma- 
chine automatically by a shuttle-type 
load conveyor, with the joint face 
down, and the No. 5 bearing cap in 
the lead. They then proceed through 
all 20 stations, automatically. At the 





19th station all machining operations 
are completed. At this point 4 slots 
are milled through the bearing clus- 
ter which divides it into 5 separate 


bearing caps. At the 20th station 
the 5 bearing caps are unloaded. 





AUTOMATED DRILLING 
ON WIDE RANGE OF 
BOLT CIRCLE DIAMETERS 


Bolt circles from 12” to 100” dia 
are drilled by this Moline Model 
HD68 machine. 

Each of the two spindle heads has~ 
capacity for a 2%” dia drill in steel. 
Each spindle also has quick 2-speed 
adjustment which, together with the 
variable speed d-c spindle drive 
motor, permits a total rpm range of 
9 to 1. An indicating tachometer 
shows spindle rpm. Hydraulic power 
moves the rail carrying the spindles 
at rapid traverse and feed rates on 
vertical ways. Motor driven screw 
with hand wheel for close adjust- 
ment is provided for setting the cen- 
ter distance between spindles. 

The hydraulic-powered, rotating 
table provides automatic indexing 
for 30 different totals of holes on 
a bolt circle. Drill guide bushings 
are used for spotting holes to full 
diameter after which the drills are 
withdrawn from the bushings and 
the bushings are moved out of the 
way before the drills are fed through 
the work. The hydraulic feed rate is 
adjustable and also can be set for a 
steady rate of advance or for step 
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drilling if required for deep holes. 
All of these functions are combined 
in an automatic operating cycle. 

When a workpiece is to be loaded 
or unloaded from the clamping vises 
on the table, the drill bushing sup- 
port can be raised up out of the way 
by electric pushbutton controlled 
hydraulic power. After the work is 
clamped in place and the bushing 
support is returned to working posi- 
tion, the “cycle start’ button is used 
to initiate a complete automatic op- 
erating sequence which ends when 
the predetermined number of holes 
in a bolt circle has been drilled. 





SIX STATION INDEXING 
MACHINE EMPLOYS CAM 
FEED DRILLING UNITS 


This six station horizontal index- 
ing, drilling and boring machine is 
used to hone, face, hollow mill, drill 
and tap three different cast iron 
gear housings. 

The machine, produced by The 
Hartford Special Machinery Co., em- 
ploys five cam feed drilling units 
and two lead screw tapping units to 
process the parts. Horizontal units 
are provided with side adjustment 
to handle left hand parts. The load- 


ing fixture consists of interchange- 
able manually clamping nests. 

Production is 256 parts/hr at 100% 
efficiency. 
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74 Plan for Safer Plants 





Management's Role and Responsibility 






First of a series prepared with the coopera- 
tion of the Greater Cleveland Safety Council 


A HIGHLY-ORGANIZED Safety De- 
partment means nothing in terms of 
plant safety if everyone in the plant 
— from company president through 
all levels of supervision, to the men 
on the production lines — is allowed 
to become lax about his responsibil- 
ities toward his company, his fellow 
workers, and himself. The same rea- 
soning applies to smaller shops 
where it is impractical to have a spe- 
cial Safety Department: Each man 
must remember his responsibilities. 

By the same token, it shouldn’t 
take a serious accident to make a 
plant “safety conscious.” Nor should 
it take an accident to point up the 
necessity of having some kind of or- 
ganized plant safety program. 

Safety directors tell us that in- 
juries are the result of either hazards 
or unsafe acts. Hazards cannot be 
eliminated, but they can be reduced. 
Unsafe acts on the part of the em- 
ployee, however, can and must be 
eliminated. 

Chances are that workers commit 
many unsafe acts before receiving 
an injury. For instance, machine op- 
erators may fail to wear their safety 
goggles for weeks on end. The fore- 
man notices this, but doesn’t do any- 
thing about it. When the day comes 
that Joe Machinist gets a chip in his 
eye because of his failure to wear the 
goggles, it will be too late to elimi- 
nate the unsafe act which has been in 
evidence for some time. This is 
wrong. 

To understand safety responsibil- 
ities and techniques for preventing 
injuries, the Greater Cleveland Safe- 
ty Council, in its “Patterns for Prog- 
ress” program, points out that many 
of the factors contributing to injury 
occurrence or prevention are solely 
in the hands of management. For 
example: 


e Management provides the place 
to work. If the place is crowd- 
ed, congested, in a hazardous 
location, etc., personal injuries 
are likely to occur. 


e Management provides and main- 
tains the work facilities. If un- 
safe tools, equipment, layout 





and materials are provided or if 
tools, equipment, layout, or sur- 
roundings are not maintained 
in a safe condition, personal in- 
juries are likely to occur. 

e Management selects, hires, and 
places the workers. If the work- 
ers selected are physically and 
mentally unable to do the work 
required, personal injuries are 
likely to occur. 

e Management trains the workers. 
If no training and education, or 
inadequate training and educa- 
tion, are given to workers, per- 
sonal injuries are likely to occur. 


The worker has no responsibilities 
for these four points, so, the Council 
reasons, if injuries are to be pre- 
vented, the initial action must come 
from the management. They call 
upon every supervisor in the organi- 
zation to accept this fact, and do 
something about it. 

An injury prevention program will 
only be successful when it is recog- 
nized as a management function, and 
management teaches its workers to 
observe safety rules and makes the 
whole organization safety conscious. 





Watch for.,. 


e Use of defective tools, or un- 
safe use of tools. 

e Unnecessary exposure to dan- 
ger. 

e Overloading, 
arrangement. 

e Failure to use safety or pro- 

tective devices. 

Working on moving or dan- 

gerous equipment. 

e Operating or working at un- 
safe speeds. 

e Operation of equipment with- 
out authority or proper clear- 
ance. 

e Distracting attention, teasing, 
horseplay. 

e Making safety devices inop- 
erative. 


(As listed by the National Safety Council 
in ACCIDENT FACTS, 1956 Edition.) 


crowding, poor 
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Automatic 
Skin Drilling 
Machine 


To replace costly, slow hand methods, 
Grumman Aircraft Corporation designed 
and fabricated the “skin drilling ma- 
chine” shown here. 

The production requirement was—9000 
holes in aircraft skin assemblies consist- 
ing of aluminum corrugated section and 
skin. Formerly, all holes were predrilled 
by hand in the corrugations and then 
transfer drilled into the skin. Now, hand 
work is reduced to tack riveting skin 
and corrugation and for a few inaccessi- 
ble areas. 

Operation 


This new machine clamps the workpiece 
to prevent burring, drills #40 holes us- 
ually 48” apart and indexes automatical- 
ly to next position. A chain and sprocket 
1 H.P. drive, regulated by template and 
photo-electric controls, moves the drill 
head and lower ram assembly along par- 
allel rails from hole to hole. The work- 
piece remains stationary. Row on row 
indexing is done by an air driven gear 
and rack assembly. 50 to 55 holes per 
minute, or about four hours per assem- 
bly, are now achieved. 


Savings 


In addition to the remarkably high time 
savings of 744 hours per workpiece, 
other benefits include reduced jig time 
and number of jigs, extended drill life 
and the elimination of operator strain. 
The drill head used is a Dumore 20-011, 
self-contained with a rotary vane com- 
pressor. This is but one of the many 
automatic drill units made by Dumore 
for automation purposes. For complete 
information, write The Dumore Com- 
pany, 1304 Seventeenth Street, Racine, 

isconsin. ADV. 








Drill and Tap Automatically 
with this 2-in-1 Tool 


the New DUMORE Series 28 


‘*‘DRILL-N-TAP’’ 
UNIT 


Saves Set-Up, 
Fixture and Service 
Costs 


One of the world’s largest farm imple- 
ment makers, Massey-Harris-Ferguson, 
uses three new Dumore “Drill-N-Tap” 
Units to cut costs and increase produc- 
tion on power take-off housings. These 
units automatically drill and tap three 
holes in two sizes of housings without 
changing position on the same set-up. 
A 1”-thick steel plate is placed under 
the smaller housings for aligning to 
proper position. Here, the drilling and 
tapping are done on the same fixture. 
Drill bushings are simply removed 
when tapping. Tap fits into chuck—no 
extra tapping head is required! 





The Dumore “Drill-N-Tap” Unit is a 
driller and a tapper — all in the same 
automatic machine. Two tools in one 
— at the cost of only one! 

It drills or taps without attachments — 
no long overhang, or expensive clutches 
to wear out. Self-reversing motor, elec- 
trically controlled, withdraws tap by 
reversing spindle rotation. You drill or 
tap at the flip of a switch! 

Mounts in 3 minutes — anywhere —on ~ 
job after job for long or short produc- 
tion runs. It doubles the output of or- 
dinary methods with less tool breakage 
and scrap losses. Simple nose mounting 
device provides easy installation on less 
table area. Work mounts close to fix- 
ture with little tool travel for faster 
cycling, less idling time. 10 speeds 
from 265 to 4900 rpm. 


GET A DEMONSTRATION NOW. ..SEE YOUR DISTRIBUTOR, OR WRITE 


YOU CAN DO MORE WITH DUMORE DRILL UNITS 


TUMORS se~ 


PRECISION TOOLS 
1304 Seventeenth Street, Racine, Wisconsin 
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HORIZONTAL BROACHING 
MACHINES FIXTURED 
FOR OVERSIZE GEARS 


A universal horizontal-broaching 
machine has been built and fixtured 
to accept the huge gears required by 
equipment vital to the national road- 
building program. The machines 
broach either finished spur or semi- 
finished helical gears in a range of 
sizes up to 42”PD. 

These machines, built by Colonial 
Broach & Machine Company, are 
also considered particularly appli- 
cable to the gear cutting needs of 
builders of marine equipment, big 
presses, heavy materials-handling 
devices, and earthmoving equipment. 

Set up to cut a Tournapull tractor 
steering gear for LeTourneau-West- 
inghouse, the machine reduced the 
tooth cutting time from an all-day job 
to 1% hr. This includes 10 min 
for loading and unloading and 10 min 
for reversing the broach. In this ap- 
plication, three parts are broached: 
a 65-tooth gear having a helix of 20° 
and a 32.5” PD with a length of cut 
of 4.5”; a 79-tooth helical gear with 
a 26.33” PD and a length of cut of 
4.5”; and a 84-tooth straight spur 
gear having a 42” PD and a length 
of cut of 4.37”. 





The steering gear is clamped to 
the face plate, which also holds the 


master indexing gear. Automatic 
shuttle and automatic indexing is 
hydraulically actuated from a pin 
against a gear tooth pawl. The gears 
are broached in two passes — a 
roughing cut and a finishing cut. 
Subsequent shaving or grinding op- 
erations are unnecessary for the spur 
gears. A special angle plate bolted 
to the machine face is used for semi- 
finishing the helical gears. The ma- 
chine used in this application is a 
15-ton, 90” stroke model. 

The hydraulic system of the ma- 
chine is designed to offer a 40% 
safety overload margin above the 
machine capacity. This minimizes 
shock and reduces vibration, besides 
giving reserve power when needed. 
Hydraulic power is furnished by a 
rugged vane-type pump. 

Constructed on a one-piece welded 
frame, the machine uses heavy side 
plates with rolled edges for extra 
strength and attractive appearance. 
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REDESIGNS SHOWER HEAD FOR PMI AWARD 


Ernest J. Urbas, (right) director and superintendent of the tool, die and engineer- 
ing department of the Guarantee Specialty Manufacturing Company, and Contributing 
Editor of TOOLING & PRODUCTION, was presented with the 1957 John Woodman 
Higgins Redesign Award last month for redesigning a shower bath head for stamping 
which formerly had been made by combining a threaded brass tubing with a brass 
screw machine part. J. W. Kootz, chairman of the Pressed Metal Institute’s Tech- 
nical and Standards Committee, made the presentation at the PMI Spring Technical 
Meeting last month. The $500 first prize is annually donated by the Worcester 


Pressed Steel Company. 





SOCIETY IS FORMED TO SERVE 
PRODUCTION AND INVENTORY CONTROL MEN 


First steps have been taken toward 
establishment of a national society 
to serve the highly specialized needs 
of those industrial executives who 
are directly responsible for produc- 
tion control and inventory control 
activities. 

On March 9th, a sizable group of 
such executives gathered in Cleve- 
land to pool their thinking as to 
the type of society that wou!d best 
serve them. They adopted a name— 
the American Production and Inven- 
tory Control Society (APICS), out- 
lined their principal objectives, 
elected officers pro tem, and named 
committee chairmen to serve during 
an interim period while a Constitu- 
tion & By-Laws are drawn up and 
the society’s permanent structure de- 
fined. 

Executives operating in this field 
have come to regard it as a profes- 
sion, since it is both art and science, 
and requires extensive and con- 
tinuing education and experience. 
APICS aims to foster and to main- 
tain high professional standards, to 
establish an exchange of mutual 
problems and ideas, to promote edu- 
cational programs at local and re- 


gional and national levels, and in 
general to help its members keep 
abreast of the latest techniques and 
systems pertinent to their responsi- 
bilities. 

The society will seek to facilitate 
attainment of these objectives by 
establishing as rapidly as possible a 
network of local chapters through- 
out the United States and Canada. 
Several already-existent local pro- 
duction control groups were official- 
ly represented at the Cleveland 
meeting for the express purpose of 
helping to found a national society. 

Officers pro tem are president, 
M. W. Maddox, Mueller Brass Co., 
Port Huron, Mich.; vice president, 
R. E. Carruth, Acushnet Process Co., 
New Bedford, Mass.; secretary, Don 
Burkhart, Haynes Stellite Corp., 
Kokomo, Ind.; and treasurer, Louis 
Norheimer, Tube-Turns, Inc., Louis- 
ville, Ky. Each of these officers 
holds the title of production control 
manager in his plant. Temporary 
chairman of the first meeting was 
Nyles Reinfeld of National Institute 
of Management, Inc., Cleveland 14, 
who will serve as chairman of the 
membership committee. 
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workpiece are mounted vertically, in contrast 
to previous airfoil mills of horizontal design. 
This method eliminates any bending that might 


result from the weight of the metal blank be- 
ing shaped. 
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Two milling cutters shown in action on 
an airfoil shape in this closeup view. To 
the rear of the workpiece is the wooden 
pattern. 


Much of the giant machine is hidden from 
sight in a pit beneath floor level. The sub- 
floor area is 25’ x 25’ x 15’ high and contains a 
smaller pit 8’ deep x 6’ in dia. The latter pit 
accommodates mechanism for the turntable on 
which the workpiece rides. The machine rises 
17’ above the floor of the Ames Laboratory Ma- 
chine Shop, and occupies an area of more than 
600 sq. ft. 

Seventeen electric motors are required to op- 
erate the airfoil machine. Two spindle motors 
of 75 hp each drive the metal-cutting tools 
which shape the blank. Others turn the table 
on which the pattern is mounted, provide lu- 
brication, pressurize the machine’s complex 
hydraulic system, and furnish cooling where 
necessary. 

A wide range of flexibility has been built into 
the machine so that it can work various mate- 
rials. For cutting alloy steels a speed range of 
78 to 785 sfpm is available; for aluminum al- 
loys, speeds between 314 and 3140 sfpm. It 
is capable of working to an accuracy of 0.004” 
over a 24” chordal length, and maintaining a 
good quality of finish. 





DIVIDING SKILLED GROUPS 


The years of apprenticeship and 
journeyman experience gained by 
top-flight toolmakers are wasted 
when their efforts are directed to 
channels other than _ toolmaking. 
Dana Corporation’s Parish Pressed 
Steel Division in Reading, Pa., re- 
alized this a few years ago and suc- 
cessfully corrected the situation by 
separating toolmakers and machin- 
ists. 

Until that time, the division’s tool- 
makers, machinists, and apprentices 
worked as a group in one plant area. 
The arrangement seemed entirely 
logical until toolroom supervisors 
began analyzing the situation which 
had evolved unconsciously. 

Toolmakers were operating ma- 
chines during a substantial part of 
the time, they found, rather than 
concentrating on tool layout and as- 
sembly. Machine operators, although 


INCREASES EFFICIENCY 


not properly trained for it, were do- 
ing bench work. The skill-wasting 
situation was climaxed one day when 
Parish’s general toolroom foreman 
noted that at one time five toolmak- 
ers were performing simple machine 
operations. 

Immediately after this company of- 
ficials decided the most effective way 
to eliminate such costly practices 
would be to separate completely the 
toolmaking and machining functions. 
Toolmakers were put in one depart- 
ment and machinists in another. Ap- 
prentices are assigned to both de- 
partments on a scheduled basis, un- 
der this arrangement. 

The results, records indicate, are 
numerous and favorable. Every man 
is doing the specific job covered by 
his aptitude and wage scale. This is 
especially important, supervisors 
point out, because even the most 


skilled toolmaker is not always a 
proficient machine operator. 

With the two functions divorced, 
Parish assigns each machinist to a 
specific machine. He gets to know 
his particular machine thoroughly 
and takes good care of it. Conse- 
quently, machine operating efficien- 
cy has improved and maintenance 
costs have decreased considerably. 
Higher quality work is coming off 
the machines, and equipment down- 
time is lower. Machine loading and 
scheduling has been facilitated great- 
ly, including exact machine over- 
time requirements. 

Although there was some com- 
plaining when the reorganization 
took place, the company reports, the 
toolmakers are now well-adjusted to 
and pleased with the change. Im- 
portantly, their prestige has _ in- 
creased substantially. 
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Sensitive Drilling Machine 
10,000 R.?P 44 
INFINITELY VARIABLE SPEED CONTROL 
Simply turn knob for any speed within range 
of the machine. Swift, powerful, and positive 
action. 
2 MICROMETER GRADUATED DEPTH GAUGE 
Permits accurate pre-set depth control for all 
precision production drilling. Clearly gradu- 
ated to .001”. , 
3 ADJUSTABLE SPINDLE TENSION CONTROL 
Compensates for different drilling conditions. 
Three handle feed lever reduces worker 
fatigue. 
The Ideal Drilling Machine for High Speed Sensitive 
Drilling of Small Parts, Light Assemblies, and Instrumentation. 
5 a d 
‘ed, , 
>a Model 1F—2 Spindle 
Ow Pedestal Type 
hly SPECIFICATIONS 
- Overhang ad 
a Capeccity (Cast Iron) ¥” 
sly #1 Morse Taper or Jacobs Chuck 0-34” 
off Speed Range — Optional 
625 to 5000 RPM 
vn- 1250 to 10000 RPM 
= Spindles — 1 to 6 
er- Coenat ant Ren Seen Send for Free Illustrated Bulletin #160 









6 EDLUND So 
Bey MACHINERY COMPANY 


EDLUND REPRESENTATIVES IN MAJOR CITIES 
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something to crow about... 


VALVAIR’S 
NEW BANTAM 
4-WAY VALVE! 


compact...versatile... economical... 





Here it is . . . the miniaturized 
4-way valve you’ve needed for 
control of small double-acting 
cylinders and similar devices! 

Valvair’s BANTAM is remarkably 
compact ...a mere 4 inches high 
. .. 30 ounces light! And, it’s 
lightning fast, too. Valvair ingenuity 
provides 4-way action with a standard 
Speed King pilot and a pressure- 
balanced shuttle in the anodized 
aluminum lower body. Pilot plunger, 
spring and shuttle—all stainless steel 
—are the only moving parts. Here’s 
both performance and built-in multi- 
million cycle dependability! 

Pilots built to JIC standards 
2 point mounting __.. 15-140 psi 
pressure range... 4 in. NPT ports 

. solenoid coils for ac or dc, any 
voltage optional integral junction 
box and manual over-ride .. . 
Valvair’s BANTAM offers them all! 
For better performance—at lower 
cost—put this mighty midget to 
work on your equipment—soon! 
Valvair Corporation, 454 Morgan 
Ave., Akron 11, Ohio. AA-5249 


$21.73 vascvere 


« small size—4 inches high 

e fast response—bubble-tight sealing 

e single solenoid—only 3 moving parts 

e corrosion-resistant materials—solenoid coil 
guaranteed against burn-out for life of valve 

e pilot interchangeable with Speed Kings 

e immediate delivery from stock 


| . 
a Val r Representatives in: Baltimore ¢ Birmingham « Boston © Buffalo « Charleston, W. Va. ¢ Chicago 


Cleveland « Cranford, N. J. ¢ Dayton ¢ Denver © Detroit « Eureka, Calif. « Grand Rapids 

Houston « a * Kansas City, Mo. ¢ Logansport, Ind. « Los Angeles © Louisville ¢ Miami 

Mil kc lis ¢ Muncie « New Orleans « New York « S. Pasadena « Philadelphia 

Pittsburgh « Portland, Ore. * St. lovis « Seattle « San Francisco * Syracuse ¢ Montreal 
Toronto « Vancouver 
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INSTRUMENT LATHES 
PRODUCE PRECISION 
CONTACT LENSES 


The Tuohy Corneal Lens (U. S. 
Patent 2,510,438) being produced by 
the Solex Laboratories in Los 
Angeles, is recognized as a major ad- 
vance in the field of contact lenses. 
It is thinner and much more com- 
fortable than the older, larger type 
contact lenses. 

Levin instrument lathes, a product 
of Louis Levin & Son, Inc., Los 
Angeles, fitted with the new Levin 
spherical turning rests, are used by 
the Solex Laboratories to produce 
these tiny, highly precisioned lenses, 
which when finished average 0.20 
mm in thickness and weigh less 
than 1/50 of a gram. 

The Levin spherical turning rest 
has vertical adjustment for center- 
ing the cutter and can generate ei- 
ther a convex or concave surface up 
to a 0.5” radius with accuracy to .01 
mm. 

A dime size disc stamped from a 
sheet of lucite is mounted in a step- 
collet and fitted into the Levin in- 
strument lathe. The inside or con- 
cave surface of the lens is then cut 





to fit the curvature of the patient’s 
cornea. 

Reversed and remounted on an 
arbor, the outside or convex sur- 
face of the lens is then cut to co- 
incide with the required optical pre- 
scription. Finish produced on these 
cutting operations is fine enough so 
that lenses are polished after turn- 
ing with no intermediate operations 
required. 

The new Levin spherical turning 
rest can be applied to any model 
Levin instrument lathe. 





A combined production of more 
than 28,000,000 lbs of reinforced 
plastics in 1956 was reported by 
six nations. The announcement 
was made at the International 
Session of the 12th Annual Ex- 
hibit and Conference of the Re- 
inforced Plastics Division of the 
Society of the Plastics Industry. 
The six countries presenting the 
total 1956 poundage figures were 
Britain, France, Italy, Japan, 
Netherlands, and West Germany. 
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Stan the Die Set Man solves... a 


CRAZY CASE 


OF THE Ses 


DRIFTING DIMENSIONS 


CASE HISTORY: Expert diemaker accurately mills pocket in which 
to mount blanking die. Next morning, finds die does not fit pocket. 
Rechecks pocket with vernier calipers and finds dimensions have 
mysteriously drifted! Finds, too, that posts bind in bushings when 
he tries to reassemble die set. Result: diemaker almost loses mind 
... loses time and money, too! 


SOLUTION: Diemaker calls Standard Die Set Engineer. (Smart 
move!) Learns that instability of steel in ordinary die sets often 
results in drifting dimensions. Learns, too, that Standard gets around 
this problem by stress relieving all punch and die holders. Meaning 
they are slowly heated to 1550° F.... soaked at this temperature for 
3 hours... then gradually cooled to room temperature. This removes 
residual stresses . . . assures that dimensions “stay put” . . . provides 
absolute parallelism of working surfaces. 


BEST OF ALL, Standard Stress-Relieved Die Sets are yours at prices 
competitive with ordinary die sets. Worth looking into! 


SO HELPFUL is this service to tool 
and diemakers, Standard has now | ,:** 
installed large annealing furnaces 
in Philadelphia and Indianapolis, 
in addition to the 
furnace at Provi- 
dence. 


DIFFERENCE oy zi 
s ‘ft 







= * 
cur nt iM 


pire 
x 
van seat 


ote Send for this Die Set Comparison Chart and 
Fi E tube of Standard Diemakers Grease! 





STANDARD DIE SET MFRS., INC. 





1501 Elmwood Avenue Name..... 
Providence 7, R. I. 
0 Please send comparison chart Company. 
0) Yes, I would like sample tube 
of grease AAMDGESS 0.000.000. 


New York * Philadelphia * Buffalo * Detroit * Grand Rapids * Indianapolis * Louisville 
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structurally homogeneous 


PARKER-KALON stress relieved socket screws 


After controlled heating and equally controlled uniform quenching im- 
parting maximum strength, P-K Socket Screws are carefully tempered to 
assure ductility, proper elongation and high impact strength. This 
is your assurance that . . . If it’s P-K ... It’s O-K! 


+ gales 
Ry, 


PARKER-KALON DIVISION, Genera! American Transportation 
peites en te wads aut PARKER-KA ON 
ws, Screwnails, Masonry Nails, Wing Nuts and Thumb Screws [ 
e Thr igh Leading Industr 4 D if ersey ° Wareh ge f: t 
5 ia 
y*Warstowes: fasteners 
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SELECTION OF Most EFFICIENT 
EXPERIMENTAL 





DESIGNS 


Worn THE EXCEPTION of the words “most 
efficient,” the title is self-explanatory. In view 
of the tremendous growth of interest in statis- 
tical designs in recent years, some familiarity 
with the terminology in use has been assumed. 
However, to establish a common point of de- 
parture, it will be necessary to describe a con- 
cept of what is a “most efficient” design. 


What Is Efficiency? 


In a strictly statistical sense, a most efficient 
design is one in which the error variance is 
minimized. It is common, moreover, to com- 
pare the error variance using a design with the 
expected variance if some other design had 
been used.'? For example, Cochran and Cox 
give a table of the Efficiency Factor for bal- 
anced incomplete block designs relative to ran- 
domized blocks.* Fisher* discusses methods 
of estimating efficiency. 

In a much broader sense, efficiency has also 
been taken to mean the degree to which the in- 
formation from an experiment has been maxi- 
mized for a given amount of work. A claim 
likely to be heard for statistically designed ex- 
periments is more information for less work. 
Taken from either angle, this concept of effi- 
ciency embraces several factors in addition to 
the relative size of the error variance. The 
number of experimental runs may be mini- 
mized; the discriminatory power of the statis- 
tical tests used may be increased; information 
on interactions may be enhanced; or the range 
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of the factors studied may be increased. A 
criterion might be the success achieved in ran- 
domizing or balancing the effects of uncon- 
trolled or unforeseen variables. Taken in this 
broad sense, efficiency will include speed, 
economy, and administrative considerations. 

Still another way of thinking about effi- 
ciency might be to relate it to the rate at which 
a design carries problems along to satisfactory 
solutions. This may be a hard thing to pin 
down, but in one pilot plant experiment the 
introduction of statistical planning resulted in 
adoption of a satisfactory process six months 
ahead of scheduled completion at a cost 10% 
under the amount budgeted. In another in- 
stance, a chemical treatment to reduce the 
biological oxygen demand of sewage had been 
under evaluation for two or three years with- 
out conclusive results. Statistical summariza- 
tion and analysis of the data that had accumu- 
lated led to the conclusion that the treatment 
was not effective. This may not represent an 
infinite increase in efficiency over the previous 
course, but maybe it is as close as one might 
expect to get. Note that this was a negative 
conclusion that closed the door to further ex- 
perimentation along the same lines. Perhaps 
as much time and money can be saved by pre- 
venting experimentation from continuing down 
blind alleys as by moving it along more rapidly 
in positive directions. 

Thinking of efficiency in terms of time re- 
quired to reach valid conclusions puts emphasis 











on end results rather than on techniques by 
which the results are obtained. This kind of a 
philosophy is likely to strike a responsive chord 
in industry. It is probably not too bad an 
approach to take because of the many impon- 
derables encountered in most experimental 
work. A successful stroke in choice of vari- 
ables, in controlling the sampling, or refining 
the measurements may mean as much in the 
end as the improvement of efficiency of the de- 


sign. 


The Nature of Good Design 


Design Simplicity. Refined statistical de- 
signs are by no means the only ones that pay 
off and it sometimes happens that designs of 
an older type, not at all sophisticated statis- 
tically, pay off handsomely. In other instances, 
the statistical planning required is rudimentary 
because of the simplicity of the experimental 
situation. Much of the testing necessary for 
evaluation of Ordnance material can be done 
in accordance with very simple designs. In 
guided missile testing, for example, the high 
cost of a single firing is a strong deterrent to 
anything but the simplest comparisons. What 
one has to do, many times, is to avoid the com- 
mon tendency to try to get information on 
many variables. Instead, plan to get limited 
information on a few. The experiment will be 
very much simpler than it otherwise would 
have been. Statistical efficiency may still be 
low but the light that has been shed on the 
problem is concentrated. 

Sequential Design. A design of high statis- 
tical efficiency standing alone may not be as 
desirable as a series of less ambitious designs 
which sequentially add to knowledge about the 
problem. An example of this is the practice 
of some successful experiment designers of 
using Latin Squares for scouting runs followed 
by full Factorial Designs for the most impor- 
tant variables. A good design is one which 
lends itself to extension even though it adds 
only a small increment to knowledge. The 
design of experiment implies an objective, sys- 
tematic approach rather than a “flash of 
genius” approach to the solution of problems. 
It is a part of the modern shift in mode of 
outlook from the qualitative (Aristotelian) ap- 
proach to science to the quantitative (Galilean) 
approach.’ In a recent talk on “Brainstorm- 
ing”, a speaker advised that “anybody can 
solve scientific problems by brainstorming; in 
fact, that engineers do poorest since their ap- 
proach is logical and non-creative.” This 
sounds like reconverting science into an art. 

Brainstorming does not solve scientific prob- 
lems, although it may amass alternative possi- 
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bilities for solutions. But brainstorming does 
not sort good alternatives from the bad and 
does not evaluate the alternatives selected for 
investigation. 


The General Electric Company, in its cre- 
ative engineering course, stresses a four-step 
procedure of definition, search, evaluation, and 
solution.“ This does seem to couple creative 
thinking about a problem with a systematic 
plan for its solution. It resembles closely what 
industrial statisticians have been saying for 
many years about the designing of experi- 
ments. A valid conclusion can result only 
when the problem is stated without reference 
to the results. We do not start with answers 
but with hypotheses which are then tested. 
Alternative outcomes should be considered be- 
fore the experiment is done but other possible 
solutions, whether recognized in advance or 
arising out of the work done, must be made the 
basis of independent hypotheses which are 
then tested by further experimentation. This 
is a characteristic of efficiency in experimenta- 
tion. 


Peculiarities of Industrial Experimentation. 
There are several respects in which industrial 
experimentation is different from agricultural 
experimentation, from which modern statis- 
tical designs arose. The possible alternative 
outcomes in the industrial situation are ex- 
tremely numerous. This requires a prelimin- 
ary set of results, or a series of such sets, to 
serve as a guide for the succeeding phase of a 
program. The industrial experimenter tradi- 
tionally operates in this manner.’ This means 
that he is concerned with small numbers of 
repeat measurements, with experimental 
blocks of small size but which have enduring 
meanings, and with the impossibility of run- 
ning many comparisons in parallel. 





Experimenters have had habits of extreme 
flexibility but this flexibility has not always 
been well used. What is needed is the applica- 
tion of sound sequential procedures in design- 
ing industrial experiments. One does not find 
many advocates now of detailed scheduling of 
whole experimental programs. This may be 
because of the rapid development in recent 
years of new and powerful techniques for 
sequential experimentation. 

It appears, then, that the statistician helping 
the engineer design a test program will have 
many considerations in mind in addition to 
statistical efficiency of design. It will be very 
important to him to make sure that a useful 
conclusion can be reached directly while work- 
ing within technical, economic and human 
limitations which the engineer may be much 





APRIL 1957 


-S 


SUPERIOR die sets have 


Results in 


die set advancement by QUPERIOR sie crsoucs cone 


CIRCLE INFORM-A-GRAM KEY NO. 12! 








better able to foresee than he is. The end re- 
sult should be efficiency in the broadest sense. 


A Horrible Example of Design 


Perhaps a horrible example may be used to 
illustrate the kinds of difficulties both the engi- 
neer and the statistician may find themselves 
in when extremely limited in the extent of ex- 
perimentation possible. 

A test was desired to determine the wear 
characteristics and service life of a gun design, 
using each of two ammunition types. An ade- 
quate quantity of the two cartridges was avail- 
able but, unfortunately, it was contemplated 
that only two gun tubes would be used. The 
test procedure called for using one type of 
ammunition in one tube and the other type in 
the other tube. This plan is diagrammed in 
Table I. 


TABLE |! 





Gun 1 Gun 2 


Ammunition A 
~ Round? 
Round 2 


Round 3 


Ammunition B 
Round 1 
Round 2 


Round 3 





_ ete. _ etc. 





The program as outlined by the engineer was 
inadequate, of itself, to meet the stated objec- 
tive of the test. 

Experience has shown that even under care- 
fully controlled conditions the difference in 
wear between several tubes of the same de- 
sign may be very great. On the other hand, 
the velocities of the two cartridges to be tested 
were not much different and the actual differ- 
ences in wear between cartridge types might 
be no more than the difference between tubes, 
and might be a great deal less. Data are readily 
available to show that there is more difference 
between two tubes using the same ammunition 
than between ammunition types even where 
the ammunition differences are much greater 
than in the present test. This is illustrated by 
the following sketch: 


, Differences in Tube Life 





Gun | 


5 


@ Gun 2 


[ Ammunition A vs 


Ammunition B 


Average in Ammunition 
Several Guns the Same 


From the standpoint of the reliance that could 
be placed in the test results, the proposed plan 
of test is unsatisfactory. The differences be- 
tween cartridge types is confounded with the 
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difference between tubes. Only a very vague 
kind of conclusion can result from this test. 
For example, it may be possible to say “Using 
either shell type A or shell type B the average 
life of the gun is x rounds.” This “x” value 
will have a very wide confidence limit which 
includes both variation between tubes and 
variation between cartridges. It will be com- 
pletely unrealistic to make any statement con- 
cerning the average life of the gun using either 
cartridge separately. 

The extent of test contemplated is inade- 
quate to give a very reliable estimate of wear 
life even with the best possible design of test 
using only two tubes. However, since we are 
always faced with an economic limit on the 
amount of testing we can do, a preferred plan 
of test is suggested, involving two tubes, in 
both of which the same type of cartridge is 
used. This will provide a reasonably reliable 
answer to the question of average gun life 
using one type of cartridge. Perhaps it will 
be possible to infer from other data what the 
other type of cartridge would do. 


Give and Take in Experiment Planning 


It probably will always be a shocking thing 
to have an engineer reject a design which a 
statistician considers adequate in favor of a 
more extensive design. It happens occasional- 
ly, however, as in the instance when an engi- 
neer chose to run three replications instead of 
two, a third more work than the statistician 
thought was necessary. This was in a 13 x 2 
Factorial Design in which 13 different materials 
were used in each of two grade formulations as 
shown in Table II. 


TABLE Il 


Three test pieces in each block 





1 | 2 
| 


Material etc. | etc. 


Formulation A | 


Formulation B | | 


| 


The argument was that three test pieces 
should be made from each batch because of 
the large variability normally encountered be- 
tween test pieces from the same batch. 

The engineer usually has a reason and, to 
the extent that it is a valid reason, it must be 
listened to. A workable approach to selection 
of most efficient experimental designs, then, 
must be one that not only takes into account 
statistical efficiency and fulfills the practical 
desideratum of more information for less ex- 
penditure, but that also satisfies engineering 


requirements. 
. . « Continued on Page 124 
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Installed in the Chicago 
plant in 1948, this 260 ton (f 
capacity machine, Model 

J4 42-6, forms the smaller 

and lighter gauge con- 

veyor panels. Illustrated 

is a curved section being 

formed of %” plate to a 

radius of 8”. 
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INE LINK-BELT Company plants located 
from California to Pennsylvania, Texas to 
Ontario, Canada, and in Transvaal, South Afri- 
ca, have one to six Steelweld Presses and Shears. 
Nearly every year since 1944 more Steelwelds 
have been purchased. Slightly over half of the 
machines are shears. 

As a large manufacturer of a wide variety of 
conveying and processing equipment such as 
apron, screw, oscillating and overhead chain trol- 
ley conveyors, railroad car dumpers, bucket ele- 
vators and other handling equipment, Link-Belt 
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plants must shear and form a great amountofsteel 
plate. From experience, Link-Belt has learned 
that Steelwelds are outstanding for this work. 

There are several reasons for this. For instance, 
the accessibility of controls and ease of making 
adjustments. The all-around solid construction 
that permits continuous operation with hairline 
accuracy. The heavy, well designed machinery 
which requires minimum maintenance. 

Like Link-Belt, when you really get to know 
Steelweld Bending Presses, you, too, will be 
elated with their performance. 


THE. CLEVELAND GRANE & ENGINEERING 60. 


8763 East 281 Street, Wickliffe, Ohio 
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The reason given in the example cited was 
not a particularly good reason. Assuming 
homogeneity, or the presence of no bias, in the 
way test pieces are made from a given mix, 
two per mix would give a measure of repeat- 
ability not inconsistent with other restrictions 
inherent in the design. The engineer had hoped 
to get some help in minimizing the experiment 
in other ways — a very difficult matter in a 
two factor, discreet model design even when 
the number of levels of one of the factors is 
large. 

As is often the case, he had other more com- 
pelling reasons for maintaining the number of 
replications at three than the one he presented. 
It turned out that the capacity of the mixer 
was material enough for three test pieces. Ex- 
perience had shown that mixing was optimized 
for approximately this amount of material and 
this was the standard number to be mixed at 
one time. He did not warm up at all, perhaps 
understandably, to under-loading the mixer by 
cutting the mix down a third in size. 

Another angle in this design is that the 
replication considered thus far is not a true 
replication of the experiment, that is, of the 
mixes. What we have is replication within 
mixes and this is not an appropriate error term 
for testing the significance of differences be- 
tween materials or grade formulations. Thus, 
if the mix-to-mix variation is large, the experi- 
menter is in a fix and his method of replication 
has done little to help him. A design much to 
be preferred is one in which each mix is re- 
peated once with only two test pieces made per 
mix. This, however, would have increased the 
time required and the cost objectionably. 

If there is no interaction between materials 
and grades, that is, if the shift in grades affects 
all materials in the same way, the engineer 
may not come out too badly. (He gave assur- 
ances that interactions were not to be ex- 
pected). However, if the interaction is large, 
his ability to detect the differences he is look- 
ing for is minimized. Replicating three times 
within mixes, or even two times, helps him not 
at all. 

It is probable that the engineer’s feeling of 
a need for as large as possible a number of test 
pieces was not based on a real understanding 
of the sources of variability in the experiment. 
He must know, to act intelligently, whether the 
apparent variability in results is really due to 
variation among the test pieces within a batch 
or to differences between batches. His experi- 
ment is not arranged to answer this for him 
and he can arrive at a complete answer to his 
problem only if he has such information from 
previous experience or has planned his work 
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sequentially so that the missing pieces of in- 
formation may be picked up later. The engi- 
neer, incidentally, carried out the work as he 
had planned it, with the understanding that 
information on batch differences would have to 
be determined by further experimentation. 


Example of a Design Involving Many Factors 


A firing program was required to determine 
the ballistic differences attributable solely to 
the counterbore of a howitzer tube using two 
types of shell. Consequently, a plan of test 
which would eliminate effects of all other vari- 
ables was desired. Ballistics differences might 
occur due to ammunition, tubes, mounts, 
weather conditions, and so forth. The effects 
of tubes, mounts, and ammunition could be 
balanced between counterbored and not coun- 
terbored results. The effects of uncontrollable 
factors like weather could be diminished by 
randomization. Accordingly the following plan 
was adopted. The numbers in the body of 
Table III indicate the order of firing of the 
series in which a limited type of randomiza- 
tion was used. Series in counterbored and non- 
counterbored tubes were to be fired alter- 
nately. 

It will be noted that the balance of the de- 
sign permits comparisons of tubes, mounts, 
and ammunition, as well as the counterbore 
effect. 


The Value of Grouping in Firing Tests 


The technique of conducting firing in groups 
is extremely important because a comparison 
can be made of the variation within groups and 
the variation among groups. This is useful to 
observe how much of the variability is a result 
of day to day variation between groups, includ- 
ing effects of weather and other metro condi- 
tions, and how much is variability which is ap- 
parently due to unknown or uncontrollable 
causes. 

It will be illustrated by the following ex- 
ample: Suppose a certain rocket program calls 
for firing at three nominal slant ranges and 
with three levels of propellant temperature. 
The dependent variable is the azimuth coordin- 
ate of miss distance and three groups of three 
rounds each will be fired for each set of con- 
ditions. (Data from the same group of three 
rounds are placed together in a vertical column 
of Table IV.) 

It is possible to analyze this table to deter- 
mine effect on miss distance of slant range, 
propellant temperature, any interaction be- 
tween the two, the differences among the 
groups, and the remaining variation within the 
groups. Actually for these data, the differ- 
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ences among the groups (vertical sets of three) TABLE 11 
are not significant compared to within group Five Round Series for Each Set of Conditions 
variability. Thus, if the groups were fired in = ore 
5 - re r Ammunition Counterbored Not Counterbored 
different days it could be said that different (Same lot for Mount Tube! Tube2 Tube3 Tube 4 
days introduced no new variable into the test, ec 2 --,-- A, J, TS ET ES 
also, it appears that there is no inter-relation- Type 1—Zone 1 (es ww" a Ss 
ship between slant range and propellant tem- Type 1—Zone 5 . 35. Me <- me 2 6 18 
perature, and that both slant ranges and pro- Type 1—Zone 7 > 47 Ae + ha 7 19 
pellant temperatures have significant effects Tyee 1—Zene ? 
on miss distance. 1000 yd Vertical Target 4 12 20 8 12 4 8 20 
The foregoing examples have illustrated "W600 yd Vertical Target 5 13 «16 «9 «#2135 «9 (16 
some of the difficulties encountered in obtain- 


ing efficient designs. The difficulties may be 
of an engineering nature, may arise due to 
time or cost limitations, or may be inherent 
in the complexity of the experimental situa- 
tion. Often there are strong incentives for 
getting along with the work even if designs 
that are far from being statistically most effi- 
cient must be used. However, much give and 
take must go on between statistical and engi- 
neering considerations; there is a limit beyond 
which the broader claims of efficiency do not 
allow one to go. There is no point in perform- 
ing the experimental work at all if the effects 
of the factors under study will be completely 
masked. The whole point is that care in plan- 
ning will improve efficiency even if the out- 
come is only a small increment of knowledge 
in a small segment of the larger area of inter- 
est. 


Conclusion 


An attempt has been made to show, more by 
argument than example, that the over-all effi- 
ciency of experimentation depends on far more 
than the availability of a good statistical de- 
sign. Much depends on what might be called 
sound statistical engineering. 

As usually carried out, statistical engineer- 
ing implies close teamwork between statis- 
ticians and engineers. Indeed, teamwork is 
still necessary even when the statistical de- 
sign know-how is provided by individuals with 
strong engineering backgrounds. 

The background for selection of a design 
should be laid in a conference among all inter- 


ested parties.» One of the skills which a bud- 
ding experiment designer must acquire is that 
of leadership in bringing out the salient tech- 
nical information without which selection of 
the statistical design has only theoretical basis. 
Too much time and too much effort can hardly 
be spent on this phase. 

The design may actually be selected during 
this conference or the individual serving as an 
expert may propose a design to the group after 
thorough study of all the factors brought to 
light. Either way, care must be taken that all 
involved have a clear understanding of what 
is to be done and of what the capabilities of the 
design are. 

An efficient design, in the sense that has been 
used here, is one that also satisfies a final re- 
quirement. This is the requirement that a de- 
sign to be good must produce results capable 
of being verified independently. This is a 
mark of all good scientific work. 7 
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TABLE IV 
Miss Distance (Coded) 
Slant 
Range SR, SR, SR, 
Propellant 
Temperature 
—10 —22 —9 —5 —I7 1 —10 1 
PT, —13 oO 7 —9 6 13 —5 10 20 
14 —5 12 21 0 20 22 6 24 
—I15 —25 —I15 —i14 — 3 14 —9 8 14 
PT» —I7 —5 2 ib) — 1 5 -—— 3 —2 18 
7 —tI1 5 —tl1 —z20 —10 20 —I15 —2 
2) —z26 —i5 —18 — 8 oO — 5 — 8 
PT:, 23 — 8 —5 5 —z26 —13 —9 —18 3 
0 —10 o —10 —10 3 —13 — 3 12 
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Index Tables, Power Assemblies, Stands and Control Panels 


Now Standard and Cataloged — 
MANY IN STOCK AT SUBSTANTIAL SAVINGS! 


CATALOG NO. 301... AN OUTSTANDING CONTRIBUTION 
TO STANDARDIZATION IN AUTOMATION 


There has never been anything like it! 
24 pages of engineering data vital to any- 
one interested in automatic assembly. 
More than 150 high speed, precision in- 
dex tables cataloged by dial sizes from 
12” to 120”; 4 to 36 stations; and index- 
ing periods varying from 4% to % of 
the cycle time. Load ratings are shown 
for various RPM. All dimensions are 
given. Standard power assemblies are | 
shown with speeds and dimensions. Stands, | 
electrical control panels and other aux- 
iliary items are listed. You can even or- 
der a complete rotary transfer machine 
from stock with weeks off normal deliv- 
ery time and substantial price reductions! 








Convert to STANDARDIZED AUTOMATION .. . with Ferguson Intermittor 
Index Tables and Rotary Transfer Machines. Add your own tooling or let Ferguson 
design and build it for you. Get all the benefits of standard machinery with the 
advantages of special equipment. 


SEND FOR YOUR COPY OF CATALOG 301 
FERGUSON MACHINE CORPORATION ®%,... 
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NEW SEQUENCE 
TIME-RECORDER 
CHECKS OPERATIONS 


A new timing-recording instru- 
ment, called the “Monito-record,” 
has been developed and specifically 
designed for split-second monitoring 
of multi-operational automatic ma- 
chinery. 

Up to 14 or more operating 
sequences can be simultaneously 
timed to within 0.01 sec and recorded 
on a strip chart for ready visual ref- 
erence. Its extreme portability (the 
instrument is about the size of a 
portable radio), rugged construction, 
and no-ink operation all contribute 
to its efficiency. And the fact that 
it can be quickly and simply con- 
nected to any electrical control cir- 
cuit of today’s automatic machinery, 
enables production control and main- 
tenance personnel to keep tabs on 
production by spotting faulty cycles, 
adjusting sequences for most efficient 
operation, and preventing many cost- 
ly slow-downs or shut-downs. 

The “Monitorecord,” developed by 
The Sheffield Corporation, Dayton, 
can be plugged into the electrical 
control circuit without shutting the 
machine down, and no other external 
power supply is required. The start, 
stop, and duration times of the vari- 
ous sequences are timed and re- 





corded on a 5” chart of pressure sen- 
sitive paper. A handy time scale of 
.2 sec to the inch is marked on both 
sides of the chart, and there is ample 
space between lines for making nota- 
tions. 

Use of the “Monitorecord,” a year 
of varied tests show, assures proper 
relationship of automatic sequences 
and allows optimum timing for the 
most efficient machine, transfer, as- 
sembly, inspection, and other opera- 
tions characteristic of today’s auto- 
matic equipment. 





PROTECT YOUR FUTURE 
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change tools in seconds! 
retain exact diameter settings... 


WITH MICROBORE FLASH-CHANGE SYSTEM! 


Flash-Change permits a boring bar, set to a 
specific bore diameter, to be changed in seconds 
for other machining operations. Again and 
again, the bar can be quickly repositioned in 
the machine to accurately duplicate the original 
operation without further adjustment. 


Flash-Change tooling includes a complete 
range of boring, drilling and milling equipment 
readily adaptable to any machine, or from one 
machine to another, by means of a simple 
Flash-Change Tool Holder with driving shank 
to suit the machine spindle. In addition to 





Flash-Change, the Microbore System includes a Shown is a cast iron gear box machined with 
complete range of Standard Boring Bars. Flash-Change tooling on a production basis. 
Special Cluster Bars can be furnished upon Production time substantially reduced. Bore 
receipt of a part print and engineering data. diameters duplicated to extremely fine limits. 


@ For complete information on a tool system that can greatly increase 
your production standards and profits, write for Catalog No. 57. 


DeViics . MicroBore SYSTEM 


MICROBORE e | IN OF DE VLIEG 


2720 West Fourteen Mile Rd., Royal Oak, Michigan 
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MANUFACTURING Memos 








Acquisitions ... 


@ Simpson Electric Co. has announced the acquisi- 
tion by its parent company, American Gage & Ma- 
chine Co., of Standard Transformer Co. of Warren, 
Ohio. 


@ Lake Erie Engineering Corp. has been acquired 
by Bell Aircraft Corp. As a wholly-owned sub- 
sidiary, Lake Erie will be operated independently 
with no changes in management, personnel or 
products. Lake Erie manufactures hydraulic 
equipment such as forming, drawing, forging, die 
casting, extrusion, and molding presses. 


@ Parker Appliance Co. of Cleveland, has pur- 
chased two West Coast concerns, The Franklin C. 
Wolfe Co., Inc. and Mathewson Corp. Wolfe has 
developed several types of patented sealing devices 
which have filled a need for leakless sealing in air- 
craft, electronics and other critical applications. 
Mathewson manufactures precision metal parts, 
some of which are essential components of such 
sealing devices. 


New Corporation Formed... 


@ Geartronics Corp. has been formed to coordinate 
the research and manufacturing facilities of Mas- 
sachusetts Gear & Tool Co. and Gear Systems Inc. 
Through Geartronics Corp., facilities for the pro- 
duction of both precision and commercial gears, 
complete gear systems, and gear research and de- 
velopment will be available for both industrial and 
military applications. 


Attention Civilian Inventors... 


@ New devices are needed by the U. S. Armed 
Forces. There are nine problems baffling the armed 
services now. Among these are a non-magnetic 
compass, explosive mine detector, method for con- 
verting light into electrical energy, and a snow 
track eraser. Other problems to be solved include 
a destructive ray or wave, universal track, radical 
method for unloading ships, vehicle blackout de- 
vices, and a new type of communication. 


Ford Produces Millionth Engine... 


@ The Cleveland Engine Plant No. 2 of Ford Motor 
Co. has produced its millionth engine since the 
start of production there two years ago. 


Need for Adequate Lighting ... 


@ A careful study of a plant’s lighting system is 
needed if a majority of its employees are in the 
middle-aged bracket. Research data from the Lamp 
Division of General Electric Co. shows that after 
45 more light is needed for these workers to see as 
well as the younger ones. 
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Cone Automatic Machine Co., Inc. has 
formed a new division to handle engi- 
neering and sales for the Pilot automatic 
copying lathe. This division’s head- 
quarters will be in the company’s New 
York office. Its activities will be super- 
vised by J. A. Gerard, first vice president 
of Cone Automatic. 


> 


A Metallurgical Product Development 
Group has been established by Vanadium- 
Alloys Steel Co. Located at the com- 
pany’s main offices in Latrobe, Pa., the 
new group will be responsible for the 
introduction and application of new tool 
steel products to industry. This work 
will involve the institution of in-plant test 
programs, and the tabulation and evalua- 
tion of results. The group will be man- 
aged by H. G. Johnstin. 


> 


A new West Coast plant has been 
pened in Glendora, Calif., by Avildsen 
Tools & Machines, Inc. The plant will 
manufacture high speed precision twist 
drills, reamers and carbide tools for the 
aircraft and general metalworking indus- 
tries. 





od 


The formation of a new division of 
Westinghouse Electric Corp. has been an- 
nounced. Known as the X-ray and In- 
dustrial Electronics Division, it represents 
a merger of the X-ray Division and the 
industrial electronics department. The 
division’s head will be W. J. Delaney, Jr. 


> 


Simplex Equipment Corp., formerly a 
subsidiary of General Precision Equipment 
Corp., has been made a subsidiary of . 
General Precision Laboratory. General 
Precision Laboratory recently received an 
Air Force $17,000,000 contract for air- 
borne Doppler navigation equipment. A 
large portion of Simplex’s 160,000 sq ft 
of manufacturing space will be used to 
handle current and future orders for this 
equipment. 


> 


Completion of a new research facility 
at The Barden Corp. in Danbury, Conn., 
has been disclosed. The new center will 
be devoted to the company’s accelerating 
program of research and development di- 
rected toward higher levels of perform- 
ance of mechanisms using precision ball 
bearings. 
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PARKER - MAJESTIC PRECISION MACHINES 








A COMBINATION INTERNAL/EXTERNAL GRINDER 


PARKER-MAJESTIC 
presents the well known 
Internal and External 
Grinder shown here as a 
combination unit. 


One spindle mounting bracket per- 
forms both operations. 


Quick changeover—Loosen only four 
® nuts and swivel bracket 180° to bring 
spindle into operating position. 





Combination 
Machine set 


upforinternal @ 12” swing over table. 


lperation 





Horsepower rating maintained in 
new totally enclosed motor design; 
drive pulleys mounted on either 


end of motor. 


Internal spindle driven by flat beit 
® in conjunction with spring loaded 


idler assembly of new design. 


External spindle driven by timing 


belt requiring little belt tension. 





Combination 
lachine set 
up for External 
Operation 


Operator protected by well de- 


signed guards. 


PARKER-MAJESTIC, INC. 


147 Joseph Campau + Detroit 7, Michigan 
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368 pages, 
26 chapters, 
over 400 
illustrations, 
charts and 
graphs. 
Completely | 

indexed. _ 


USE THIS | 
COUPON! - 


™~ 













Huebner Publications, Inc. 


Gentlemen: 





Please ship immediately 


1975 Lee Road, Cleveland 18, Ohio 

















Written expressly for— 


DIE DESIGNING | ® Die Designers 
AND 
ESTIMATING —__. 


Fourth Edition 


® Die Engineers 
Tool & Die Makers 


Owners & Managers 
of Tool & Die 
Shops & Depts. 


Students 


Apprentices 
and e oe e 


—— 


® Valuable, too, as a reference and re- 
fresher for the die experts who are 
more than qualified to write a com- 
parable text. 


A few of the major subjects covered: 
Economical Use of Strip Stock 
Step-by-Step Design of the Basic Dies 
Short-Run, Lamination and Progressive Dies 
Detailed Descriptions of Many Successful Dies 
Effective Use of Inclinable Presses 
Factors Affecting Perforator Life and Failure 
Deep-Drawing Techniques 
Blank Development 
Time-Unit Values for Estimating Die Costs 
Determining Required Press Capacity 


Price, $7.50* per copy. 
Immediate Shipment. 


copy (copies) of DIE DESIGNING AND ESTIMATING, | 








Fourth Edition, at $7.50* per copy. 









COMPANY 


Open account ship- | 









By 


ments on purchase 
orders of rateao com | 
TITLE panies. Otherwise 








check must accom 
pany order Noe 
C.0.D.’s please. 








ADDRESS. 





*Ohio customers acdc | 
3% sales tax. ] 


ZONE STATE 











CITY 
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REPAIRING BROKEN 
MACHINERY AND 
METAL PARTS 


“Devcon-The Plastic Steel,” 
combination of 80% steel and 20% 
plastic, is as easy to use as modeling 
clay. Two hours after the addition 
of a special hardening agent, the 
mixture becomes a rigid, tough, 
strong, steel-like mass. Once hard, 
it can be sawed, drilled, threaded 
or ground with regular metalwork- 
ing tools. 

Devcon was developed originally 
for making tools, jigs, fixtures, molds, 
dies, models, and for similar uses. 
It was soon found that it had excel- 
lent adhesive properties and could be 
used for bonding steel, iron, bronze, 
brass, aluminum and lead to them- 
selves, to each other, or to many 
other materials including glass, por- 
celain, concrete and wood. As a re- 
sult, Devcon is now being used in 
large quantities for rebuilding brok- 
en machinery, filling large and small 
holes in castings, building up worn 
metal surfaces on machine tools, re- 
pairing stripped threads, bearings, 
and for many similar applications. 

The Chrysler Corporation, for ex- 
ample, repaired the cylinder of a 
3,000-ton hydraulic press with Dev- 
con and reported that they saved 
over $25,000 and 60 days of lost pro- 
duction time. The Marriner Comb- 
ing Company, one of the larger wool 
top manufacturers in the world, has 
used Devcon for repairing all types 
of industrial equipment and recently 
repaired a large centrifuge with one 
pound of Devcon. They estimated 
that they saved approximately $1,000 
and several days of downtime. 

Devcon is highly resistant to most 
acids, alkalies and chemicals and is 
now widely used by chemical plants, 
oil refineries, mines and power plants 
for repairing pipes, tanks, and valves 
and general industrial equipment. 

This plastic steel is manufactured 
and sold by the Devcon Corporation, 
Danvers, Mass. Two types are now 
available; Devcon A is a putty type 
that can be applied to a vertical sur- 
face and will not run or sag; Devcon 
B is a viscous liquid that can be 
poured. Both have a compression 
strength of approximately 18,000 psi. 
There is practically no shrinkage 
during hardening and, once set, they 
are durable and permanent. 





You can obtain your copy 
of Metifax Magazine 
by writing to: 

DAN DANIELS 


MELTFAX MAGAZINE 
1975 Lee Road 
Cleveland, Ohio 
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DESIGN 
ADVANTAGES 


Micro-switch target and 
clutch 


Lightning cut-off 


Hardened steel cut-off 
knife delivers square, 
true, undistorted ends. 


Direct-drive five-die 
straightening flier 


Ball and roller bearings 
throughout 


Other infinite variable speed 
machines for diameters up to 
11/16” are available. Send 
for literature. 


METTLER 


| 150 Adeline St. 


| 























STRAIGHTENING 
AND CUTTING MACHINE 


NOW EQUIPPED WITH ELECTRICALLY 
CONTROLLED TARGET AND CLUTCH! 


Variable Speed — the speed you want when you want 
it. Geared to feed 50 to 200 feet per minute. 


Constant Speed when set, regardless of load variations! 
Infinite feed changes and control! 
Minimum maintenance — frees operator from worry! 


Straightens and cuts 3/32” to 1/4” or 1/16” to 3/16” 
diameter basic wire — real production flexibility! 


Most economical machine of its kind! — both in 
original cost and maintenance! 





Send for Bulletin No. 53 


MACHINE TOOL, INC. 


New Haven, Conn. 
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Are solid high-speed steel 
milling cutters obsolete? 





GODDARD & GODDARD COMPANY 


, they are someone ought to tell our customers about it. 
They've asked us to produce so many styles and sizes 
that we finally went all the way and stock the most 
complete line available anywhere. 


No, the solid high-speed steel cutters haven't been 
obsoleted by the carbides. When it comes to the smaller 
production runs and toolroom use, the solid steel cutters 
are it. Here, they'll perform more than adequately at the 
lowest possible initial tool cost. And they're much easier 
to maintain than the more costly carbide cutters. 


Even though Go & Go produces a lot of inserted 
blade cutters, we're just as proud of our extensive line 
of solid high-speed steel cutters. Every tool is engineered 
with the same care and over 38 years of milling cutter 
know-how goes into each and every one. 


Want to see the extensive stock of standards 
available? Ask for Catalog F, it’s free on request. 
Go & Go also designs and manufactures special milling 
cutters in quantity. Check one of our engineering sales 
representatives in principal industrial centers for details. 


DETROIT 23. MICHIGAN 


Engineering and producing tools that Go & Go since 1917 
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10 WIDELY HELD 
MISCONCEPTIONS 
ABOUT CYLINDERS 


In spite of its modern-day role in 
automated and semi-automated pro- 
duction lines, the fluid power cylin- 
der is still the object of a number of 
misconceptions which hark back to 
its unhappy childhood. 

Prior to World War II, many pro- 
duction and maintenance engineers 
hestitated to use the cylinder in 
many applications, primarily because 
of its early nemesis — leakage. 

Precision machining and adherence 
to close tolerances in manufacture 
have resulted in leakproof cylinders 
and increased efficiency from 70% 
to 98% plus. 

Manufacturers in the field have in- 
creased from a handful in 1946 to 
more than 160 in 1956, and the fluid 
power industry has become a $1.5 
billion-a-year business. 

Cylinders are used in hundreds of 
industries in thousands of applica- 
tions — metal working and machine 
tools, food packaging, steel rolling 
mills, textile printing equipment, 
materials handling — right through 
to the fully automated lines which 
turn out motor blocks in auto plants. 

Despite the cylinder’s coming of 
age, many maintenance men and pro- 
duction engineers still think of com- 
pressed air and hydraulic cylinders 
as they were 10 years ago. 

To find out the “10 most widely 
held misconceptions,” Miller Fluid 
Power Division of Flick-Reedy Cor- 
poration polled hundreds of engi- 
neers. See how many of the old 
canards you recognize: 


1. Fiction: It is impossible to 
make a cylinder that is leakproof. 
Fact: “It’s not so,” Frank 
Flick, president of Flick-Reedy 
points out. “The industry has been 
making them for 10 years. 


2. Fiction: Maintenance men can 
design and produce their own cyl- 
inders better than can a cylinder 
manufacturer. 

Fact: It may appear so at first, 
according to Flick, but the end users 
cannot spend the time necessary to 
develop the “perfect” cylinder for 
their own applications. Nor do they 
have the experience in their manu- 
facture. 

A third reason why it’s better to 
buy instead of make is that savings 
which appear to result are only on 
paper in many instances. Many 
companies simply add up the direct 
costs of labor and materials involved; 
they fail to include overhead which 
makes the paper saving disappear. 


3. Fiction: All cylinders are alike. 
Fact: There are as many kinds 

of cylinders as there are applications 
for them, Flick points out. They 
differ in performance, wear, duzabil- 
ity, and efficiency. 
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4. Fiction: Air is cheap. 


Fact: While maintenance men 
are very conscious of a leaky hy- 
draulic cylinder, they tend to shrug 
off the leaky air cylinders because 
“air doesn’t cost anything.” 

Very frequently, Flick says, air 
leakage is as great as that which 
would pass through a %” dia hole. If 
plant air pressure is 80 psi, and the 
cost per 1,000 cu ft were 6c, air loss 
in a month would be $36.55, Flick 
estimates. Thus, savings in air leak- 
age would pay for a leakproof cyl- 
inder in a very short time. 


5. Fiction: Engineers should spec- 
ify cylinder capacity ratings which 
are greater than the job requires, 
because an over-large cylinder is 
safer and sure to do the job. 

Fact: Today’s cylinders are 
built to operate at rated capacity 
with complete safety, and designed 
to deliver rated capacity. There is 
no point in paying a first-cost pre- 
mium for a cylinder larger than 
needed. Flick adds that overrating 
can disguise any inefficient cylinder. 


6. Fiction: Cylinders must be big 
and bulky because of the heavy hous- 
ings necessary to make them safe 
and rugged. 


Fact: Present day cylinders are 
constructed of steel for heads, caps, 
tie-rods, and tubing. The new 
stronger, more elastic steel means 
that cylinders don’t have to be built 
with heavy, bulky cast iron housings. 


7. Fiction: Cylinders are built to 
low precision standards. 


Fact: Miller cylinder bores, 
for example, are precision honed to 
15 micro-inches within .001” toler- 
ance. 


8. Fiction: There is nothing new 
in cylinders. 

Fact: Reduced friction, non- 
leakage, and great safety are three 
recent advances in cylinder design 
resulting from constant engineering 
improvements. In addition, new cyl- 
inder applications are discovered 
every day. 


9. Fiction: Cylinders generally 
have low thrust and are inefficient. 
Fact: Many engineers are sur- 
prised that a 2” bore hydraulic cyl- 
inder, fitting into a 3” square opening 
at 3,000 psi, produces nearly 5 tons 
of thrust. Cylinders with up to 200 
tons of thrust are readily available 
and fit into a space 15” square. 


10. Fiction: Proper alignment in 
attaching a cylinder to a machine is 
unimportant. 

Fact: According to Flick, this 
alignment is the most essential sin- 
gle adjustment to proper operation 
and long cylinder life. 
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DIE SETS? 


BETTER TAK 
A LOOK 
AT SOME 


GOOD REASONS! 


IN THE 
DIE SHOP? 


Easier assembly and disassembly 
—no pry bars, hammers or 
winches necessary to separate 
punches and die holders. Save 
MORE than 10% on die 
construction with Lempco Die 
Sets ... proved again and 
again by the country’s 

biggest users. 








IN THE 
PRESS ROOM! 


More pieces per grind... 

Ball bearing assemblies 
eliminate all lateral or radial 
movement of punches, greatly 
reduce rejects, insure precise 
alignment for millions of strokes. 
Zero Maintenance...a wipe of 
cup grease at set-up time prevents 
pulled pins, smashed dies, etc. 


Nou Lempco's line of Precision Ball-Bearing Die Sets includes nex 
I] sets, Style“*M”, and“L", at the price level 


] ; } } 
low-priced all-steel 
Of Jriction-type Cast-iron die Sets. 














WRITE FOR YOUR CATALOG TODAY! 
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sperry products 


HYDRAULIC 
REMOTE CONTROLS 


The ONLY Single Tube 
Balanced System that replaces 
turnbuckles, pulleys, bellcranks 


and pushrods. 








The Sperry Hydraulic Control, a self-contained system, 
consists essentially of a hand-actuated transmitter and a 
receiver connected by a single tube. There is absolutely no 
dependency on outside sources of power such as electricity 
or air which are subject to failures. The system is filled 
with hydraulic oil, and due to the oil’s incompressibility, 
force applied to the transmitter is immediately delivered 
to the receiver. Any movement of transmitter handle is 
duplicated by the receiver lever. The Sperry Hydraulic 
Remote Control System makes possible precision opera- 
tion of a remote mechanism, free of backlash and the 
“sponginess” of the ordinary pneumatic control. The 
operator is assured of instantaneous response, extreme 
accuracy and “feel” of the operated mechanism even 
though it is often out of sight and many feet away. Simple 
and inexpensive installation completes the features appre- 
ciated by all in industry. 


SPERRY HYDRAULIC CONTROLS are for manual or 


automatic control of: 


Brakes Hydraulic Pumps Grinder Spindles 
Clutches Hydraulic Reverse Gears Duplication of Motions 
Throttles Engine Spark Adjustments and many others 
Governors Engine Mixture Setting 

Valves . Variable Speed Transmissions 

Rheostats Hydraulic Transmissions 

Trippers Fire Extinguishers 

Releases Feed Mechanisms 


Bulletin 20-106 gives complete information on Sperry 
Hydraulic Remote Controls. Write for your copy today. 


404 Shelter Rock Road Danbury, Connecticut 


‘ presetnacenceensesnenscssnsceaiisant =e _ 


INSPECTION and CONTROL 
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DOUBLE TRACER 
LATHE ROUGH AND 
FINISH TURNS 


Axle shafts, motor shafts, cam 
shafts, etc.—all of which are normal- 
ly turned with multiple tooling and 
require separate machines for rough 
and finish operations — can now be 
handled in a single setup on double 
tracer lathes. 

These lathes are products of the 
Hydra-Feed Machine Tool Corpora- 
tion, who pioneered the distinctive 
top arrangement of mounting the 
two tracers in a variety of combina- 
tions for the greatest possible effi- 
ciency on any particular installation. 
Several basic tracer combinations 
are possible: 

1. Either right or left hand mount- 
ing of tracers or combination of 
both. 

2. Tracers mounted in tandem with 
a single hydraulic feed cylinder. 

3. Individual feed cylinders supplied 
for each tracer. 

Greater accuracy and time savings 
are natural results of using the Hy- 
dra-Feed double tracer lathes since 








the workpiece does not have to be 
handled and rechucked twice for 
separate roughing and finishing op- 
erations. The machining cycles are 
completely automatic and can be 
preselected for the particular opera- 
tion involved. 

Two different machining sequences 
are possible: (a) Traversing rear 
carriage operates first to perform 
multiple tool roughing operations 
after which the top carriage tracer 
slides move in for template con- 
trolled tracer turning or; (b) Top 
carriage mounted perform their turn- 
ing after which the rear slides are 
used for form tool grooving and un- 
dercutting operations. Thus the op- 
erating cycle can be ideally suited to 
the nature of the part being ma- 
chined to produce the highest qual- 
ity work at the lowest possible cost. 

Mounting of the tracer controls 
and template on the top carriage 
provides an ideal arrangement for 
maximum machining efficiency. Dust 
and chips will not gather on the ver- 
tical slide ways causing excessive 
wear and impairing accuracy of fin- 
ished work. 

. « « Continued on Opposite Page 
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..+ From Opposite Page 


In addition, the operator has a 
clear view of the tracer stylus, cut- 
ting tool and workpiece at all times. 
All adjustments for setup and tool 
wear are within easy reach of the 
operator in his normal work position. 

Faster loading and unloading with 
a significant lowering in operator 
fatigue are natural advantages re- 
sulting from the open, unobstructed, 
front design of Hydra-Feed lathes. 





VERTICAL MILL IS 
Now EQUIPPED WITH 
TRACER ATTACHMENT 


After a period of extensive experi- 
mentation, the U. S. Burke Machine 
Tool Division selected, as a tracer 
attachment for automatic control of 
their vertical milling machine, the 
Turchan Follower jack screw type, 
knee hydraulic system. 

This system controls the vertical 
rise and fall of the table. It is actu- 
ated by a hydraulic’ cylinder 
mounted in place of the vertical 
mill’s present vertical screw. Cyl- 
inder movement is governed by a 
tracer valve, working from a model 
or template located on the machine 
table. The stylus which governs the 
vertical movement of the table is set 
in the same plane as the milling ma- 
chine spindle. 

Range and capacity of the mill 
are in no way limited by the auto- 
matic control. Under normal ma- 
chining conditions, the depth of cut 
can be controlled to within a toler- 
ance of +0.001”. The machine table 
may be manually fed or its longi- 
tudinal movement mechanically con- 
trolled by the use of the standard 
variable speed table feed accessory. 

Use of the U. S. vertical mill with 
tracer attachment will greatly sim- 
plify the machining of multiple 
molds and dies or production runs of 
complex parts. It will facilitate at a 
very nominal cost the production of 
parts that are now extremely diffi- 
cult to machine with manual control. 

















Complete Line of high- 
est grade Tool Steels, including 
PRK-33, DARWIN No. 1, NEOR, 
MINEOR, OHT, ‘‘MT6’’ and 
various grades of Hot Work 
Specialty Steels. Furnished in 
Bar Stock, Forgings, and Sand 
Castings, Drill Rod, Flat 
Ground Stock and Tool Bits. 


Bulletin on Request. 





(Cobalt, High Carbon, High Chrome) 
*Holds its edge at 1000° F.! 


Above is the Thomson Synchro-Matic Welder 
performing a miter weld on an aluminum win- 
dow extrusion. ''Pinch-off" dies of PRK-33, a 
Thomson development, support the work close 
to the point of weld. After welding, this 
PRK-33 die moves in to pinch off the flash 
close to the surface of the work. Eliminates 
most cleaning and finishing of the weld. 


After testing many die steels, Thomson now 
specifies PRK-33. They have found PRK-33 
to be the finest high carbon, high chrome, 
with cobalt, die steel available. Its prema 


TOOL STEEL 





record, its ability to hold a hard edge at high © 


temperatures far surpassed all other die steels 
tested. Heat treated and double drawn at 
980°F. gives PRK-33 a secondary hardness of 
59-61 Re. 


Want these qualities in the dies you buy?— 
Write for full information NOW! 


DARWIN & MILNER Inc. 


highest grade tool steels 
2345 ST. CLAIR AVENUE x 


FIRST AVENUE ‘ 
REPRESENTED BY 


= 1610 W. 





CLEVELAND 14, OHIO 
COLUMBUS, OHIO e 


ZIV STEEL & WIRE CO., CHICAGO © DETROIT © ST. LOUIS * INDIANAPOLIS * TOLEDO * MILWAUKEE 


¢ M.G. OPP COMPANY, NEW YORK CITY «+ 


PECK STEEL & DIE SUPPLY COMPANY, LOS ANGELES 


CHARLES B. WEBSTER, PLAINVILLE, CONNECTICUT * CHARLES W. BRINGMAN, ORLANDO, FLORIDA 
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TECHNICAL BOOKS 


HUEBNER PUBLICATIONS, INC. 
1975 LEE ROAD, CLEVELAND 18, OHIO 


Gentlemen: Please send me the publications | have checked. 


|_] DIE DESIGNING AND ESTIMATING 
Fourth edition. 368 pages, 26 chapters, and over 400 illustrations, 
drawings, charts and graphs. Extensively revised and enlarged plus a 
special section of 165 Practical Points in Die Design and Construction. 
Completely indexed. 

copies @ $7.50 per copy. Total $ 


|_] MICROSTRUCTURES OF DIAMOND SURFACES 

By S. Tolansky. 11 chapters of original research in the field of dia- 
mond growth. New optical techniques explained and illustrated which 
enable height or depth features as small as one twenty-five millionth 
of an inch to be resolved and magnifications in depth of half a million 
times to be made. 143 special art plates. 


copies @ $8.50 per copy. Total $ 








|] DIAMOND TOOLS 

By Paul Grodzinski. A 379-page handbook on the industrial use of 
diamonds. Case histories and illustrations describe those applications 
in which the diamond has proved the most satisfactory tool in per- 
formance, precision and economy. 


copies @ $4.50 per copy. Total $ 





(_] DIAMOND TECHNOLOGY 

By Paul Grodzinski. The only standard work on the subject and the 
only book of its kind in technica? literature. 784 pages, 93 working 
tables, and over 486 photographs and drawings. 


copies @ $10.00 per copy. Total $ 





(_] GEARS for Small Mechanisms 

By W. O. Davis. 20 chapters, profusely illustrated covering everything 
from The Theory and Practice of the Design of Very Small Gears to 
The Design of Tools for Cutting and Generating Gear Tooth Forms. 


copies @ $5.00 per copy. Total $. 


|] TREATISE ON MILLING AND MILLING MACHINES 

By The Cincinnati Milling Machine Co. Gives you the answer to 
practically every metalworking problem in the field of milling from 
the toolroom to fixture design and high production milling. 896 pages, 
over 200 formulas and 700 illustrations and charts. 


copies @ $8.00 per copy. Total $. 


|] COLD FORMING OF THE STAINLESS STEELS 
By Lester F. Spencer. 28 pages of KNOW-HOW on the blanking, 
punching, perforating, and bending, forming, deep drawing and spin- 
ning of the stainless steels. 

copies @ $1.00 per copy. Total $ 


0 MACHINING, HEAT TREATMENT & PICKLING OF 
THE STAINLESS STEELS 
By Lester F. Spencer. 36 pages on the working of stainless — includ- 
ing drilling, tapping, threading, reaming, skiving, milling, broaching 
and shaving, plus heating and quenching procedures. 

copies @ $1.50 per copy. Total $ 

















TOTAL AMT. 
OF ORDER 











Check, money order or cash with order, please. Open account shipments on 
company purchase orders when total amount exceeds $3.00. No. C.O.D.’s 
please. Ohio customers add 3% sales tax. Quantity Prices quoted on request. 


COMPANY 





BY. 





ADDRESS__ 





CITY —_—STATE. 
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“Cold Welding,” a 16 mm sound 
movie, gives an account of mainte- 
nance welding operations at Thule 
Air Base, Greenland. Available on 
a free-loan basis from Technical In- 
formation Service, Eutectic Welding 
Alloys Corp., 40-40 - 172nd St., Flush- 
ing 58, N. Y., this film shows welding 
operations that take place 900 miles 
from the North Pole. Shown are the 
special welding techniques and pro- 
cedures necessary to overcome the 
maintenance problems faced. 


The consumable insert welding 
process is described in a film which 
is loaned by Arcos Corp., 1500 S. 
50th St., Philadelphia 43. “Consum- 
able Insert Welding” shows the use ~ 
of a special weld insert to join pipe © 
by welding on one side only. Close- 
ups point out how the process pro- — 
duces root pass welds with particu- 
larly smooth uniform contours on the — 
inside of the pipe which will mini- 
mize turbulence. Other parts of the 
film deal with the production of crev- 
ice-free corrosion resistant welds. 


“William Johnson and the Drag- 
gin’ ” is a cartoon motion picture that 
points up the need for replacement 
of obsolete machines. It presents a 
modern concept of the topic of mod- 
ernizing America’s metalworking in- © 
dustries at a profit. The 16 mm film — 
is loaned free of charge by Cincinnati 
Milling and Grinding Machines, Inc., 
Cincinnati 9, O. 


The latest machine bending tech- 
niques are covered in a 40-minute 
color-sound movie. The 16 mm film 
shows both standard and special tool- 
ing applications in 36 different loca- 
tions ranging from job shops to large 
multi-plant organizations. Pointed 
out are a number of unusual oppor- 
tunities for cost reduction which cold 
machine bending offers metal fabri- 
cating plants. Included in the film 
are examples of both small lot and 
high production applications. The 
film is made available without charge 
by Pines Engineering Co., Inc., 601 
Walnut St., Aurora, Ill. 


The design and operation of the 
hydraulic Kopy-Kat Duplicator is 
shown in a 16 mm sound color film 
which has been produced by Rock- 
ford Machine Tool Co., Dept. AA, 
2500 Kishwaukee St., Rockford, Ill. 
The movie, “The Rockford Kopy- 
Kat,” includes animated schematic 
diagrams illustrating the operation 
of the valve and hydraulic system. 
Also covered are a variety of actual 
duplicating jobs from the simplest 
to the most complex types of work. 
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Photo courtesy of the R. K. LeBlond Machine Tool Company 


THE LATHE — LeBlond 25” Heavy Duty Engine Lathe 


THE OPERATION — Rough sizing a steel 25" heavy duty spindle forging, using a 4/2" cut 


THE CHUCK — Horton, of course 


HORTON CHUCK DIVISION 
Greenfield Tap and Die Corporation 


Windsor Locks, Connecticut 





HAMMER FORGED plus POLISHED FLUTES 


This hammer forged drill (a GTD- improved chip slippage, reduced friction 
AMPCO specialty) even without pol- heat and a tendency to reduce power 
ished flutes would still be a superior consumption, give it still another plus 
drill! Polishing the flutes, which means _ value. All this at no extra cost to you! 


AMPCO TWIST DRILL DIVISION 


GREENFIELD TAP AND DIE CORPORATION 


GREENFIELD, MASS. 
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what you should 
know about 


CLEARING 
S-TYPE PRESSES 


Construction and Design Features of 


Series-S Presses 


Hi 


it’s all in this Rew 
CLEARING CATALOG 


: 
ti 














Here are all the vital statistics of Clearing’s line of crankshaft 
Series-S presses. These presses give you the capacity and rigid 
construction for all types of drawing and heavy blanking opera- 
tions, the precision that’s required for progressive die work and 
lamination production. All the facts on these moderate priced, 
versatile machines are given in a colorful new 48 page catalog— 
complete specifications and full, accurate descriptions of con- 
struction and features. 


Write for it today. We’ll send it without delay. 


C LEARI NG PR ESSES THE WAY TO EFFICIENT MASS seins 


CLEARING MACHINE CORPORATION Division of U. S. INDUSTRIES, INC. Bs 


6499 WEST 65th STREET . CHICAGO 38, ILLINOIS ° HAMILTON PLANT, HAMILTON, OHIO 
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Your Best investment 


for Today’s Production) 





Continuous Horizontal 

Broaching Machine 

Stroke—42” to 120” 

Cutting Speeds—27 to 49 f.p.m. 





v 





Vertical Pull-Down 

Broaching Machine 

Capacity—5 to 50 tons 
Stroke—30” to 72” 

Cutting Speeds—4 to 35 f.p.m. 


Vertical Twin Ram Broaching Machine 
Capacity—5 to 25 tons 
Stroke—30” to 100” 

Cutting Speeds—4 to 35 f.p.m. 





Horizontal Surface Broaching Machine 
Capacity—10 to 50 tons 
Stroke—90” to 240” 

Cutting Speeds—15 to 300 f.p.m. 


Vertical Single Ram 

Broaching Machine 

Capacity—5 to 25 tons 
Stroke—30” to 90” 

Cutting Speeds—4 to 35 f.p.m. 


Horizontal Internal Broaching Machine 
Capacity—3 to 50 tons 
Stroke—-6” to 90” 

Cutting Speeds—4 to 35 f.p.m. 


NOTE—All capacities, strokes and cutting speeds given are for standard 
machines and will be varied to suit your requirements. 











TION 





- DETROIT 
Broaching 


You want machines for today’s production to be rugged 
.. « built to deliver high output consistently, without 
costly shutdowns. But look to the future as well! Be sure 
that these machines are also designed with maximum 
versatility . . . so they'll be readily adaptable to model 
changes for tomorrow’s production, too. 





Detroit machines meet these requirements because 
they are: 


® RUGGED . . . take overloads 50% over rated capacity. 

eFLEXIBLE . . . easily retooled for part or model changes. 

¢ DEPENDABLE .. . rigid construction and stabilized hydraulic 
circuits assure consistent high production. 

®SIMPLE . . . easy to operate, easy to maintain. 

e VERSATILE . . . available with manual, semi-automatic or 
full automatic control plus automatic tool handling. 

e PRECISE . . . total ram runout less than .0005” through 
strokes as long as 100”. 


@ FOOLPROOF . . . full interlocking protects machine and 
tooling. All electrical and hydraulic equipment to J.1.C. 
standards. 





To make the best investment for today and tomorrow, 
consult our Engineering Department. They'll recommend 
the right high-capacity, high-performance Detroit ma- 
chine to solve your problem, along with complete tooling 
and automation if required. Send parts, prints or details 






of your problem now. Hawt 5 pepe A-ha 


Aachine 


DETROIT BROACH & MACHINE COMPANY 
DEPT. E-4, ROCHESTER, MICHIGAN 


Please send me free literature on: 


O f.p.m. 


DETROIT 


0 Continuous Horizontal Broaching Machine 
0) Horizontal Surface Broaching Type 
0 Single Ram Vertical Type 











3 RR EZ 0 Twin Ram Vertical Type 0 Broaching Tooling 
0 Pull-Down Vertical Type O Presses 
& MACHINE COMPANY eae 
DEPT. E-4 TITLE vib ser ESM Oe eens 
ROCHESTER, MICHIGAN COMPANY ———C— 
ADDRESS. a sm 
CITY ZONE_____ STATE. aie 
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The LGP-30 Electronic Computer 
is the subject of a brochure from 
Royal Typewriter Co., 2 Park Ave., 
New York 16. It is a serial, single 
address, fixed point, binary, stored 
program digital computer. This 
small-sized, reliable, low-priced sci- 
entific computing device features 
simplified programming and a mem- 
ory capacity of 4096 words. The bro- 
chure lists its applications and de- 
tails the operation. In addition, gen- 
eral specifications are listed and an 
explanation of commands given. Con- 
tact the company for your copy of 
the brochure, or — 

Circle Inform-A-Gram No. Fl. 


A New Divider Wall Partition for 
creating semi-private office units has 
been introduced by The E. F. Hauser- 
man Co., 6800 Grand Ave., Cleveland 
5. It is offered in two types with a 
total of 24 possible color combina- 
tions. Details on the divider wall 
partition and its features are found 
in a folder made available by the 
company, or — 

Circle Inform-A-Gram No. F2. 


Electrical Engineering Research 
Facilities at Armour Research Foun- 
dation are described in new litera- 
ture. The information is presented 
in five four-page folders. Covered 
are research in the areas of computer 
systems; electric machines, compo- 
nents and measurements; electron- 
ic instrumentation; communications 
and radio frequency applications; 
and controls systems. For copies of 
any or all the folders, write to Elec- 
trical Engineering Research Dept., 
Armour Research Foundation, 10 W. 
35th St., Chicago 16, or — 

Circle Inform-A-Gram No. F3. 


Simplify and Speed Up Record 
Handling with Index-Less tub files. 
A new completely mobile series of 
tub files will file from 3,000 to 24,000 
tabulating cards or any size standard 
cards with a minimum amount of 
floor space. Special patented trays 
eliminate the use of index, with no 
need for offset trays, allowing faster 
card selection. For literature on the 
tub files, contact Ferris Business 
Equipment, Inc., 45 Seymour St., 
Stratford, Conn., or — 

Circle Inform-A-Gram No. F4, 








The Widening Scope of Microfilm 
as an everyday work tool for active 
paperwork is dealt with in “New 
Horizons with Microfilm.” The book- 
let describes the growth of the Film- 
sort system for activating microfilm 
by mounting it in aperture cards or 
jackets. Given are details of new 


ee Aang from ont Ag Ce 





equipment, supplies and techniques 
for handling various kinds of paper- 
work. In addition, case history re- 
ports on applications and savings are 
presented. Copies of the 36-page 
brochure are provided by Dexter 
Folder Co., Filmsort Div’n, 50 S. 
Pear! St., Pearl River, N. Y., or — 
Circle Inform-A-Gram No. F5. 


An Engineering and Planning 
Brochure can be obtained from 
Giffels & Valle, Inc., 1000 Marquette 
Bldg., Detroit 26. The firm provides 
a complete engineering service for 
the analysis of production require- 
ments, development of process, lay- 
out and final design of facility, and 
supervision of installation. In addi- 
tion, a Plant Layout Department is 
maintained to analyze and establish 
all phases of process, materials flow 
and layout of modern plants, and es- 
tablish machinery and equipment re- 
quirements. Also, the firm has serv- 
ices for the development and design 
of special machinery, special con- 
veyors and other materials handling 
devices, and the electrical and me- 
chanical controls needed for all 
phases of automation. Obtain copies 
of the brochure from the company, 
or — Circle Inform-A-Gram No. F6. 





An Intercom System has been de- 
signed to operate on any one of six 
channels without interference with 
other communication within the sys- 
tem. Selective wireless staff stations 
and selective paging with reply are 
features of new Model LCM-8806. 
This system is adaptable for addi- 
tional units, starting with two. It is 
particularly desirable for instant or 
temporary installation since the unit 
plugs into a conventional electric 
outlet. For complete information, 
contact Talk-A-Phone Co., 1512 S. 
Pulaski, Chicago 23, or — 

Circle Inform-A-Gram No. F7. 


“What Edgewater Offers Industry.” 
This 12-page brochure discusses both 
the advantages and the problems of 
the community of Edgewater, N. J. 
Detailed are the location and labor 
supply; industrial transportation 
facilities; industrial power, water 
and wastes; taxes; local government; 
and the community itself. Data 
sheets at the end of the brochure 
describe the industrial properties 
that are available at the present time. 
For your copy of the brochure, con- 
tact the Industrial Committee, Edge- 
water, N. J., or — 

Circle Inform-A-Gram No. F8. 


“How to Cut Coffee-Break Time in 
Half” is a catalog illustrating and 
describing both Kelvinator and Oasis 
Hot N’ Cold water coolers, produced 
by The Ebco Mfg. Co., 265 N. Hamil- 
ton Rd., Columbus 13. The catalog 
tells how these units can be used to 
control the coffee-break problem and 
save money for the company. Also 
included are actual case histories. 
Copies of the catalog, Form 810, are 
issued by the company, or — 

Circle Inform-A-Gram No. F9. 


“The Inside Story of Outside Help” 
details the wide range of business 
consulting services provided by 
Ebasco Services, Inc., 2 Rector St., 
New York 6. The kinds of services 
available and the projects for which 
they are available are detailed, each 
in a separate section. In addition, a 
few of the typical Ebasco projects 
are shown. An insert included in 
the brochure is devoted to the com- 
pany’s departments. For further de- 
tails, get a copy of the brochure from 
the company, or — 

Circle Inform-A-Gram No. F10. 
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Crucible Hollow Tool Steel Bars take 
much of the work out of making ring-shaped 
steel parts, or tools with a center hole. The hole’s 
—_ already there. You save expensive drilling, 
- and boring, cutting-off and rough-facing operations 
Oasis . . . you reduce machine time and scrap losses. 
a You can now get Crucible Hollow Tool Steel 
row Bars in any of the famous Crucible tool steel 
ed to grades, in virtually any I.D. and O.D. combina- 
n and tion. And you can get immediate delivery from 
Also stock of the five most useful grades — KETOS 
ye oil-hardening . . . SANDERSON water-harden- 
a ing... AIRDI 150 high-carbon, high-chromium 
. . . AIRKOOL air-hardening . .. NU DIE V 
hot-work tool steels. 
Your Crucible representative can quickly 
Help” show you how Crucible Hollow Tool Steel Bars 
= will save you work and money. Crucible Steel 
; St. Company of America, The Oliver Building, 
vices Mellon Square, Pittsburgh 22, Pa. 
which 
each 
ion, a 
ojects 
ed in i j 
pal: CR U C j ® LE first name in special purpose steels 
ar de- 
from 
: Crucible Steel Company of America 
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THREADING DEEP — In the production of Massey-Harris 


tractors at Racine, Wisconsin, Besly Taps prove their accuracy and 
stamina in tapping tough cast iron—one of the most severe tests 
of tap quality and endurance. On this automatic machine, equipped 
with Besly Taps, 16 deep bottoming holes are threaded in tractor 
frames in one operation. Besly Taps met these exacting specifications 


with clecn-cut, economical threading. 


TOOLING & PRODUCTION 
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SQUARED OFF — Templeton, Kenly & Company, Broadview, 


Illinois, cuts heavy, almost square threads in malleable iron bases of 
rugged !2 to 24-ton capacity screw jacks with Besly acme taps. Notice 
mirror finish on flutes which promotes greater chip clearance, cleaner 
cutting. By using Besly's Engineering Service, this company realized 
lower costs and a better job. The right taps were matched to the 


specific workpiece. 


MODIFIED TO FiT—The Gabriel Company, Cleveland, re- 
quires two concentric tapped holes in die-cast aluminum pistons used 
in their airplane type shock absorbers. Originally these were tapped 
individually—requiring 18 seconds per piece. To reduce this time, a 
unique set-up using Besly Taps was developed. A smaller Besly Tap is 
fitted inside the bored-out center of the cee Besly Tap, Two holes 
are now accurately tapped simultaneously in 9 seconds, 





APRIL 1957 


Methods... 


ll 


CARBIDE TOOLS IN ACTION — Heavy duty cast steel 
truck wheels manufactured and machined at Gunnite Foundries, Corp., 
Rockford, Illinois, are rough bored with a Besly BL-12-B5 Standard 
Carbide Tipped Tool, removing !/g" — 34" of stock. On the same turret 
lathe a second Besly AL-12-B5 semi-finish bores, removing .030 stock. 


ASSURED ACCURACY —To assure that holes in planer 


cutter head assemblies provide precise fits for set screws, SKIL 
Corporation, Chicago, checks for accuracy with Besly-Metro Double 
End Reversible Cylindrical Plug Gages. Two opposed blades have 
three holding set-screws and another for adjusting position. 


Prove to yourselt that Besly Cutting Tools and 
Gages produce better results. Put them on trial 
on your toughest jobs, and check the difterence 
in longer tool life, less down time, fewer rejects 
and faster production. It you’d like to try Besly 
tools or use Besly’s Engineering Service, see your 
Besly distributor for details, or write us... 


owed ge* 


Metal removal is at 200 S.F.M. at .016 feed. First tool, arrow |, is now 
about one-third through its job. Second tool, arrow 2, is set slightly 
higher in the same set-up for semi-finishing and follows the first tool. 
Besly's Engineering Service helped to achieve this set-up with the 
correct carbide tooling for efficient, low cost metal removal. 


TOUGH GOING — Here you see a C-1018 high carbon steel 
nut being threaded by a Besly 134" tap. Extremely abrasive, because 
it has been carburized and heat treated, the material is difficult to 
tap. However, Besly taps tested on the work proved they could take it 
and were specified by the manufacturer. 


Engineering, Service and “‘Specials”’... are a Besly Specialty 


BESLY-WELLES 


CORPORATION 
Est. as C. H. Besly & Co. 1875 


128 Dearborn Ave., South Beloit, Illinois 


TAPS @ DRILLS © REAMERS © END MILLS @ TOOL BITS © GAGES 
CARBIDE TIPPED TOOLS, BLANKS, THROWAWAY INSERTS and HOLDERS 
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Just plug | 
it in, 
and it’s 
ready 

to go! 





BLISS ‘“‘packaged presses” speed 
installation and simplify maintenance 


Automation created the problem—The dopers, kickers, lifters and other materials 
handling devices so popular these days brought a maze of wires and pipes in 
their wake. And aside from looking untidy, they slowed maintenance and proved. 
annoying to crane operators. 


“Packaging” solved it— Now, in Bliss’ new line of presses, all the pipes and wires, 




























N EW automation 







“i. i and controls are built into the uprights. Each air and electrical line is tagged— 
new nine-s on ro ; i . ‘. 
binait switch will control stops simple to find, simple to fix. Controls are centrally located. The exterior is clean 


and uncluttered—cranes can move up close to change dies. 


Eliss designers have come up with completely new two point and four point 
presses — both single action and multiple action. Design features include ex- 
tremely rigid frames, eccentric drives, high speed clutches, extra long connec- 
tions, motorized adjustments and many others. The entire line of presses 
is described in a comprehensive 32-page catalog, No. 11-B, just published. Copies 
for you and your staff are available by writing to E. W. Bliss Company 


starts, interlocks, motion, 
time, or recycles of auxiliary 
equipment. Each station can 
be set from 0° to 360°, can 
be operated either normally- 
open or normally-closed, and 
is accurate within less than 1°. 
Write for Bulletin 33. ’ 





















is more than a name...it’s a guarantee 
- E.W. BLISS COMPANY, Canton, Ohio 


SINCE 1857 Presses, Rolling Mills, Rolls, Special Machinery 













ton, Cleveland, Salem and Toledo, Ohio; Detroit and Hastings, Michigan; Midland and Pittsburgh, Pa.; 
anch Offices in Burbank, Chicago, Cleveland, Dayton, Detroit, indianapolis, New Haven, New York, 
a, Rochester, San Jose, Salem, Toledo, Washington, D. C.; and Toronto, Ontario, Canada; 
E. W. Bliss (England) Ltd., Derby; E. W. Bliss Co. (Paris), France. 
Other representatives throughout the world. 
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Now 
semi-finish 4 
machined 
all over 


fo save your 
machining time and 
reduce waste 


AMPCO METAL GRADE 18 
CENTRIFUGALLY CAST STOCK BARS 


14 New Sizes! Sizes now range from 1'4" to 8” I.D., 
1%” to 10” O.D. 12%” lengths. ° 


e Purchasing Simplified! Stated sizes are now the 





sizes to which bars will finish. 


New Convenience! Finish allowance, %c” on the 
diameter, both O.D. and I.D. You need make only 
finish-machine cuts. 


unique aluminum-bronze alloy that resists wear, with- 
stands shock and impact, lasts many times longer than 
ordinary bronzes. Ideal for bearings, bushings, gears, 
other parts. 


| 7 Same Dependability! Ampco Metal Grade 18 isa 





Stock the sizes you ordinarily use in maintenance 
and tooling — and get other sizes promptly from your 
nearby Ampco stocking distributor. 





Ampco Grade 18 Stock Bars are now 
labeled on one end, for convenience 
in stocking. Labels show I.D. and 
O.D. sizes to which bars finish. 


_ 
4 AMPCO METAL, INC. 


Write today for new stock list. 





Dept. TP-4 
Milwaukee 46, Wis. 


West Coast Plant 
Burbank, California 
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Basic Micromatic ‘‘150’’ Machine, 
Suitable for both internal and ex- 
ternal Microhoning. 


sin The, 5 algal of candi tie a as aa ae era mm 


. with 
all its benefits including efficient stock removal, accurate geometry and controlled 


Now, even manufacturers with limited capital can afford Microhoning . . 


surface finish. The new Micromatic “150” Hydrohoner is the answer! 


Because it is standardized and produced in quantity, this quality machine is 
economical. (Special engineering is limited to tooling and fixturing.) The design 
and quality of the “150” assures performance equal to more expensive honing 
machines. It has a 12” stroke and Microhones diameters up to 12”... yet re- 
quires just 34” x 52” of floor space. 


The Micromatic “150” is ideal for the manufacturer with limited capital, short 
production runs or a need for standby equipment. Immediate delivery from stock 
on basic machines. 


The principles and application of Microhoning are explained in a 30-minute, 
16mm, sound movie, “Progress in Precision”... available at your request. 


2 
2 


(] Please send me “Progress in Precision” in time for 
showing on (date). 
(] Please have a Micromatic Field Engineer call. 


(] Please send Microhoning literature and case histories. 


NAME 





gnte!SlOy 








TITLE 





COMPANY 
STREET 
CITY. ZONE 








STATE___ E 


MICROMATIC HONE CORP. 


8100 SCHOOLCRAFT AVENUE DETROIT 38, MICHIGAN 
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by Erwin K. Taylor, Ph. D. 
President 

PERSONNEL RESEARCH AND 
DEVELOPMENT CORP. 
Cleveland 20, Ohio 


FISHING 
FOR 


FOREMEN 


IN THE MARCH ISSUE of Tooling 
& Production, “People are Impor- 
tant” discussed the need to analyze 
systematically the nature and level 
of the functions that first-level super- 
visors perform. We gave a number 
of examples of the kinds of questions 
that management should ask itself 
about each foreman’s job. If you are 
inclined to dig a little more deeply 
into this area, we suggest that you 
latch onto a copy of the book called 
“The Foreman on the Assembly 
Line” by Walker and Guest. It was 
published by the Harvard Univer- 
sity Press in 1956 and presents a 
rather intensive analysis of a group 
of first-line supervisors in an auto- 
mobile assembly plant in the East. 


If you make an analysis such as 
we suggested last month, you may be 
surprised by two results that you are 
quite likely to discover among your 
own people. First, you are likely to 


| find that there is quite a difference 


| viously 


between the duties and requirements 
of foremen’s jobs that you had pre- 
considered quite similar. 
Secondly, you may be surprised to 


| discover how little time the average 


supervisor has for actually supervis- 
ing in comparison with the amount 
spent on other duties that you may 
have previously considered inciden- 
tal to his main responsibility and not 
very time-consuming. 


Even after you have systematically 
determined what your supervisors 
have to do, you will still be a long 


| way from having a selection proced- 


ure that will pick men who can per- 
form these tasks adequately. If you 
have a large organization with a 


| number of foremen having identical 
| or quite similar jobs and a qualified 


| 


personnel or industrial psychologist 
at your disposal, you have the basic 
ingredients for performing the neces- 
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sary research to give you a scientific 
answer to the problem. 


Only a minority of managements, 
however, will have enough foremen 
in similar positions to take this ap- 
proach. The smaller, more diversi- 
fied organization will need to pro- 
ceed on the basis of sound judgment 
and broad experience. First, in 
either case, it will be necessary to 
translate job activities and require- 
ments into the needed aptitudes, 
skills, and personal characteristics 
desired. And secondly, there is a 
need to develop selection procedures 
that will predict successfully the ex- 
tent to which each of the candidates 
being considered possesses the de- 
sired attributes. 


Here again the services of a per- 
sonnel or industrial psychologist can 
stand you in good stead. To take 
advantage of his specialized training 
and experience, it is not necessary 
that your company be large enough 
to employ him on a full-time basis. 
There are a number of highly com- 
petent industrial psychologists work- 
ing with consulting firms and on col- 
lege faculties that are available to 
industry at quite a reasonable rate 
on a part-time or consulting basis. 
The Division of Business and Indus- 
trial Psychology of the American 
Psychological Association is current- 
ly in the process of preparing its 
1957 Directory of Members. As Sec- 
retary of this division of the Ameri- 
can Psychological Association, I shall 
shortly have available for free dis- 
tribution a number of these direc- 
tories. If you should like to have 
one, I’ll be glad to send it to you if 
you will drop me a line asking for it. 


The predictors of successful super- 
visory performance fall into three 
groups. First, there are those that 
can be measured through the use of 
background information and the 
usual types of psychological tests. 
Secondly, there are some that can be 
observed during a man’s perform- 
ance at his job as an hourly worker. 
And finally, there are attributes that 
the usual types of psychological test 
have not been too successful in meas- 
uring and which do not evidence 
themselves in the normal course of 
the working day. These, unfortunate- 
ly, are sometimes the characteristics 
that are most important to super- 
visory success or failure. To attempt 
to measure them, more sophisticated 
techniques like the projective de- 
vices and especially designed inter- 
views, administered by technically 
trained personnel, may be indicated. 


In the selection of first-line super- 
visors, I am inclined to recommend 
a “successive hurdle” approach. By 
this I mean that measurements are 
made first on the most easily meas- 
urable of the attributes believed to 
contribute to the success or failure 


- » » Continued on Page 156 
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**Microdial"’ automatic hydraulic feed 
control and stone wear compensation 
“‘package."’ Eliminates manual feed 
and stone wear adjustment. 


**Microsize’’ automatic sizing 
“‘package."’ Furnished as Gage 
Plug or Gage Ring. Ends cycle auto- 
matically when size is reached. 





Typical automatic work 

handling setup. Built by Mi- 

cromatic or engineered for 
4 the customer. 


The basic Model “150” Hydrohoner is a new, standardized and economical 
Microhoning machine . . . priced for manufacturers with limited capital or 


relatively short production runs. 


The basic machine features automatic stroking and hydraulic initial tool expansion 
and collapse. Various degrees of automation can be easily added at any time to 
the basic machine as required by individual manufacturers’ needs. Micromatic 
“package units” which provide specific automation functions are illustrated. 
Design of this basic horizontal machine and its stationary bridge facilitate 
addition of these “package units”. For complete automation of the “150” 
Hydrohoner, Micromatic will build automatic work handling devices or assist users. 
in designing their own automation of work handling. 


Send coupon for complete information. 


som 7 
Learn how Microhoning will give efficient stock removal, a - 


closer tolerances, accurate alignment and functional surfaces. 





*» 
ry 


wimono¥? 


gAtE'S1Oy 


(J Please have a Micromatic Field Engineer call. 
(1) Please send Micromatic literature and case histories. 





TITLE 





COMPANY 





STREET. 





CITY. ZONE STATE. E 


MICROMATIC HONE CorRP. 


DETROIT 38, MICHIGAN 





8100 SCHOOLCRAFT AVENUE 
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FROM COIL... 


bk 


TO STAMPING... 


Speeds Production, Cuts Cost 


Ever since the first coil stock came out of the mill, Littell straightening 
and feeding equipment has made it practical and profitable to use. The 
pioneers of low cost, automatic punch press operation depend on 
Littell Hooks, Reels, Straighteners and Roll Feeds today, as they have 
from the start. The Littell line has grown up with the needs of the 
modern pressroom to become the complete line, the standard-bearer 
of its field. You will find in Littell equipment the key to more flexible, 
more productive, and more profitable operationin your own pressroom, 


No.418-HRP HYDRAULIC DRIVEN FEED- 
ING AND STRAIGHTENING MACHINE 
Automatically straightens coil stock and feeds 
to any type punch press or square shear. 
Handles stock up to .125” thick. Feeds up to 
19” lengths at 40 strokes per minute, or up 
to 38” lengths at 20 s.p.m. Easily moved from 
pressto press by fork truck or crane. Operated 
independently. Fully described in Bulletin B-10. 








HOOKS... REELS... STRAIGHTENERS ... AUTOMATIC ROLL FEEDS 
with coil lifting capacities of Spindle Reels with coil capaci- straighten coil stock from 1” . . » serve all types of presses, 
1,000 to 40,000 Ibs. ties from 300 Ibs. to 40,000 Ibs. to 90” wide, from .010” to handle all widths and thicknesses 

Coil cradle reels for coils up to -125” thick. of stock. Used with compound, 
30,000 Ibs. single and progressive dies. 


THE LITTELL 
CATALOG 


REELS - STRAIGHTENING AND No. 56 
i tells the 


oe ( 
: FEEDING MACHINES * SHEETING complete story. \ 
* Write for your 
* ROLL FEEDS - COIL CRADLES j free copy. 


4197 N. Ravenswood Ave. @ Chicago 13, Illinois 
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This time saver will quickly 
pay for itself in your plant 


For turning between centers, give your present lathes 
the time-saving advantages of the same +GF+Work 
Driver used on the world famous George Fischer 
Lathes. 


It clamps and unclamps with a slight turn of the hood. 
Clamps rough or smooth blanks and out-of-round forg- 
ings evenly. Automatically matches clamping force to 
cutting pressure. No fussing with driving dogs, no 
time-wasting hand wrenching. 

Five models of the +GF+ Work Driver give you diame- 
ter capacities of 1/4” to 8-1/16”— each model drives 
a wide range of diameters. Write for the +GF+Work 
Driver Bulletin, which gives full information, specifi- 
cations, and applications. Write Dept. 194 


Best way of all to drive out-of-round forgings and other work 
pieces. Jaws are held in a floating ring which fits them to the 
work piece and drives with evenly distributed force. 


A half-turn of the 

hood engages or re- | 

leases the jaws — no 

wrench needed. Jaws 

can easily be set to drive in either direction. Hood is easily 
removed for changes to jaws accepting different diameters. 


Skinner Chuck Company is national distributor for the +GF+ Work Driver. Sales are handled 
through Industrial Distributors, Machinery Dealers, and Machine Tool Builders. 
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THE SKINNER CHUCK COMPANY 


ESTABLISHED 1887 
NEW RRITAIN CONNECTICIIT 























This Calculator is used for com- 
' puting cylinder diameter and dis- 


placement. On the reverse side data 
is given for determining the time in 
seconds/stroke and the oil velocity 
in the pipe. Direct requests for the 
calculator to Logansport Machine 
Co., Inc., Logansport, Ind., or — 
Circle Inform-A-Gram No. Cl. 








A Technical Data Sheet details 
Adhesive EC-1357 manufactured by 
Minnesota Mining and Mfg. Co., 411 
Piquette Ave., Detroit 2. This elas- 
tomeric adhesive is used for contact 
and hot bonding a wide variety of 
porous and non-porous surfaces. The 
data sheet lists the properties and 
advantages of the adhesive. In addi- 
tion, the application of Adhesive EC- 
1357 is covered in detail. Copies of 
the Technical Data Sheet are pro- 
vided by the company, or — No. C2. 


An Electrode Data Book has been 
prepared by National Cylinder Gas 
Co., 840 N. Michigan Ave., Chicago 
11. Included is information on AWS- 
ASTM arc welding electrode speci- 
fications, how to estimate electrode 
consumption, a summary of welding 
symbols and factors in selecting elec- 
trodes. Also covered are factors 
affecting weld qualities, carrying 
capacities of wires, and color identi- 
fication of electrodes. Get your copy 
of 24-page Data Book NH-504 from 
the company, or — _ Circle No. C3. 


A New Booklet on Machinery 
Parts made of Haynes alloys is now 
available. It has been expanded to 
include data on chemical composi- 
tions, physical and mechanical prop- 
erties, corrosion resistance, and ma- 
chining of the alloy parts. Separate 
chapters cover cobalt-base, nickel- 
base and iron-base alloys, and typical 
applications that fall within each 
group. Case histories are presented 
and parts shown including burnish- 
ing rollers, wear strips, valve seat in- 
serts, battery machine parts, valve 
parts, half-bushings, half-sleeves and 
knives. Other sections detail pro- 
cedures for heat-treating, machining, 
grinding and forming machinery 
parts made of Haynes alloys. Copies 
of the booklet are supplied by 
Haynes’ Stellite Co., 30-20 Thomson 
Ave., Long Island City 1, N. Y., or — 
Circle Inform-A-Gram No. C4. 


This Wall Chart on Arc Welding 
lists and gives instructions on the use 
of electrodes including carbon and 
low alloy steel, iron powder, hard- 
facing and build up, cast iron, non- 
ferrous, and stainless steel. Also 
presented are the four essentials of 
proper welding procedure. In addi- 


! 


tion, the chart shows types of joints, 
typical welding positions, standard 
steel shapes, and causes of common 
welding troubles and what to do 
about them. Copies of the chart, 
Form EW-198, are issued by Hobart 
Bros. Co., Hobart Square, Troy, O., 
or — Circle Inform-A-Gram No. C5, 


A Blue Data Sheet, “Allegheny 
Ludlum Stainless Steel Type 201,” is 
now being distributed. Given is de- 
tailed information covering analysis 
range, resistance to corrosion and 
oxidation, and physical and mechan- 
ical properties. Sections are also in- 
cluded on the welding characteristics 
and fabrication of the steel. For 
copies of the Blue Data Sheet, con- 
tact Allegheny Ludlum Steel Corp., 
2020 Oliver Bldg., Pittsburgh 22, or— 
Circle Inform-A-Gram No. C6. 
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A Guide to Carbide Die Sharp2n- 
ing Procedure points the way to fast- 
er, better, and easier grinding. Dis- 
cussed in the illustrated publication 
are sharpening equipment, wheel 
selection for proper carbide die 
sharpening, speeds and feeds, and 
check for run-out. In addition, dress- 
ing the diamond wheel, inspection 
prior to grinding, and sharpening the 
die are covered. Copies of Bulletin 
356, a supplement to “Precisioneer- 
ing and Productioneering Oberg 
Carbide Dies,” are supplied by Oberg 
Mfg. Co., Inc., P. O. Drawer 231, 
Silverville Rd., Tarentum, Pa., or — 
Circle Inform-A-Gram No. C7. 


“Fact Book of Cold-Rolled Spring 
Steels” aids in selecting the best 
cold-rolled spring steel for a specific 
requirement. This 48-page brochure 
not only gives sizes, grades and hard- 
nesses of steel, but also covers es- 
sential qualities; the various grades 
and what each is most commonly 
used for; and how spring steel is 
rolled, annealed, slit and filed, hard- 
ened and tempered, polished, colored 
and inspected. Included are prac- 





tical hints on blanking and forming 


parts from spring steel. Given are 
six pages of physical property charts 
for determining the correlation be- 
tween thickness and tensile strength 
for two common analyses of steel in 
three conditions of hardness, and 
forming and bending characteristics 
of the same material. Obtain copies 
of the Fact Book from Associated 
Spring Corp., Bristol, Conn., or — 

Circle Inform-A-Gram No. C8. 
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Tooth pattern of Nicholson-made Swiss Pattern 
Square Handle Needle file, Cut No. 6, magnified 
approximately five times. 


153 





Tooth pattern of Nicholson-made 18-inch Flat 
Bastard file magnified approximately five times. 





Examine these close-ups carefully. They show several 
important points. 


First, they indicate that Nicholson-made files are 
available in the widest spectrum of cuts. The cross 
section at left is magnified from our X.F. (Extra Fine) 
Swiss Pattern Square Handle Needle file, Cut No. 6, 
the finest cut we make. Our X.F. files are primarily 
finishing tools, used by tool and die makers, delicate 
instrument parts finishers and jewelers. And there are 
seven separate degrees of fineness instead of the three 


cvOks 
Fe 
7Uis.a.* 


usually found in conventional American pattern files. 


The section at right is from our 18-inch Flat Bastard 
file. This rugged tool is used by machinists, ship and 
engine builders, repair men—any worker who wants 
to take off a lot of metal in a little time. 


Secondly, notice the uniformity of tooth structure. 
It’s just as uniform in the fine Swiss Pattern cut as it 
is in the big Flat Bastard. That means topnotch work- 
manship by Nicholson . .. and topnotch results in your 
shops. Always specify Nicholson or Black Diamond files. 


NICHOLSON FILE COMPANY, PROVIDENCE, RHODE ISLAND 
(in Canada: Nicholson File Company of Canada Ltd., Port Hope, Ontario) , : 


NICHOLSON FILE E COMPANY 
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Bench Model BC-7D 




















The subject of “oiling up” reminds me of my 
uncle Gus, the temperance lecturer. Over the 
years, he made a fortune denouncing the demon 
rum from the rear platform of a converted water 
wagon. His impassioned sermons were terror- 
inspiring, and men fought to enroll in his “Nay- 
Nay” Club at two bucks a head, for which they re- 
ceived a fancy certificate and a temperance badge. 
The crowds loved Gus, although they often com- 
mented on his odd habit of always munching 
oranges. I’ve often wondered what would have hap- 
pened if they’d learned of Gus’s other habit: 
privately hypo-ing each orange with a few cc’s of 
gin. But, lockiy for him, his secret never leaked out, 






Floor Model FC-30 















Floor Model FC-14 














Table Model TC-14 
(Vertical Inspection) 


edge radii. 


“SPRING TONIC” 


JONES & LAMSON OPTICAL COMPARATORS On the Job... 











and he continued to be a howling success. 

All of which leads me to remind you, in my shy, 
roundabout way, that your quality control opera- 
tions can be a howling success, with the help of 
J&L Optical Comparators. These remarkably pre- 
cise measuring and inspecting instruments are 
being used throughout industry to assure accuracy 
of manufacture. The J&L Comparator rapidly in- 
spects all sorts of parts and objects, in a variety of 
sizes and shapes. It’s ideal for inter-operation in- 
spection; and it’s so flexible, it enables you to per- 
form inspections that aren’t possible by any other 
method. Available in eleven different moe = both 
bench and pedestal types. Write for catalog today. 





at John Dusenbery Co., Inc. 


Verona, N. J. 


This company, manufacturer of Dusenbery Converting Equip- 
ment, uses and recommends Jones & Lamson Comparators for 
inspecting the precision of knife grinding operations. The com- 
parator, with a visual power magnification of 624% X, projects the 
image of the knife edge on a grid screen showing exact radius 
dimensions to 1/1000 of an inch. The comparator has been 
found to be the only device capable of accurately checking knife 









“The originator of machine tool standards in optical inspection”’ 


momma JONE) & LAMS ORmenns 


JONES & LAMSON MACHINE COMPANY, Dept. 710, 519 Clinton Street, Springfield, Vt., U.S. A. 
Please send me Comparator Catalog 402-C, which describes the complete line of J&L Optical Comparators. 





name title street 








company city 
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Heavy Cut-off Work 
Now Done with Band Sawing Economy 












\ 


HORIZONTAL SAWING HEAD 


Unique design insures ample power 
and rigidity for new rugged beam 
2” wide Demon HSS Saw Band. 
You get heavy cuts at high 
speed, long band life 
at low tool cost. 


FEATURES 


@ Finger tip control for instant response 
to change in speed or direction. (Man- 


val control also avaiable.) 


®@ Powered rollers position the heaviest 


work pieces 


@ Fluid drive speed control meets broad 


range of cutting requirements. 
Automatic indexing table 


7 

®@ Power positioned hydraulic vises 
@ Automatic self-drain chip removal 
* 


Positive feed coolant system 





MACHINE TOOLS ecccccccccscose CUTTING TOOLS seeeeeeeseecees INSTRUMENTS eeccecccccoe IN 


POWER SAW 
24” x 24” Capacity 
HEAVY DUTY Horizontal CUT-OFF SAW 


New Design packs power, rigidity 
and speed for the big cut-off jobs. 


Here’s a machine that was designed from the ground up to meet 
a growing need by steel mills and warehouses, shipyards and 
other fabricators for high speed, dead accurate cut-off of heavy 
work pieces. 


The new DoALL Power Saw Model 24 packs power, rigidity 
and speed behind a new rugged, continuous cutting 2” wide 
Demon HSS band. It will cut heavy bars, pipe, billets and 
structural shapes in a fraction of the time at a fraction of the cost 
of any cut-off machine of comparable capacity. And the nar- 
row-kerf cut will give you a bonus of many more cuts per piece 
in material savings alone! 


Its revolutionary horizontal design results in a combination 
of structural simplicity, speed and accuracy of cut with new 
ease of handling heavy work. Variable speed, fluid drive, com- 
plete automatic operation, automatic indexing of blanks up to 
12’ long, and power positioned hydraulic vises are just a few of 
the revolutionary time and money saving features of this new 
Power Saw. Call your local DoALL Sales-Service Store for 
details on this outstanding investment today or write: The 
DoALL Company, Des Plaines, Ill. 


For Lowest Cost . . . do it on the DoALL! 
Call Your DLL Service-Store 


<= 
Lf DoALL 
a /f 
BANDS, § 
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Here, for the FIRST Time... 


IS A TAP SPECIFICALLY FOR SCREW MACHINES. 








This new high speed steel, ground thread tap with its 
short thread length, spiral point, and specially heat- 
treated necked shank cuts cleaner threads, has longer 
life, reduces bellmouth condition and tap breakage... 
and pays big dividends in improved work quality, in- 
creased output, and lower tooling costs! Tests prove that 
performance is excellent on practically all machinable 
metals. Plug and bottoming types in machine screw sizes 
No. 2 to No. 10... available now from stock at the P&W 
Branch Office near you. Write for complete information. 
Pratt & Whitney Company, Inc., 15 Charter Oak Boule- 
vard, West Hartford, Connecticut. 















+ THREAD ROLLING DIES © DUOCONE DIES © TAPS @ THREAD MILLING CUTTERS © REAMERS . . 








PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 
MACHINE TOOLS « GAGES + CUTTING TOOLS 
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. . . Fishing, from Page 148 


of a foreman. Those who show 
promise on the basis of such pre- 
liminary measures can be ear- 
marked as potentially promotable at 
an early stage of the game and their 
performance and development care- 
fully watched. Care must be taken 
however, under such circumstances, 
not to eliminate from consideration 
those whose deficiencies are due to 
lack of experience or specialized 
training that they will acquire on the 
job. 


The ideal time, of course, at which 
to collect the kind of information 
that constitutes the first hurdle, is 
during the initial selection process. 
During this period of labor shortage, 
there has been a general tendency 
for companies to hire (particularly 
hourly) workers with a minimum of 
information about them. I have been 
astounded in several instances re- 
cently with how little some personnel 
departments knew about the people 
who worked for them. 


While it is true that job applicants 
may in some instances balk at the 
idea of subjecting themselves to sev- 
eral hours of testing on their own 
time, few if any will offer resistance 
to the testing program and collection 
of personal history information that 
is made a part of the company’s in- 
doctrination and orientation pro- 
gram. Professional training is not 
required for the administration and 
scoring of most of the psychological 
tests that would be used at this point. 
Almost any bright, conscientious 
and mature individual can be taught 
these procedures in a matter of hours. 


Interpretation of the background 
information on new hirees and their 
test scores is quite another matter. 
This is something that should be en- 
trusted only to the qualified person- 
nel psychologist or to one with equi- 
valent technical training. 


I would also recommend securing 
a high-school transcript, and where 
appropriate a college transcript, on 
every man hired. Such records will 
not only provide information with 
respect to his learning ability but 
will also shed light on the areas of 
his strength and weakness. It will 
also serve to verify the educational 
information supplied by the appli- 
cant on the personal history form. 
Testing at this point, in addition to 
identifying new hirees with promo- 
tional potential, will provide several 
valuable by-products. Where jobs 
are open in several different depart- 
ments, they may be quite useful in 
indicating the most profitable place- 
ment of each individual. Secondly, 
they can help to spot the few indivi- 
duals who perhaps never should have 
been hired and who should conse- 
quently be watched = carefully 
throughout their probationary period 
to make certain, before they acquire 


















TION 


show 


pre- 

ear- 
ble at 
their 
care- 
taken 
inces, 
ation 
ue to 
lized 
n the 


vhich 
ation 
le, is 
cess. 
tage, 
lency 
larly 
m of 
been 
} re- 
ynnel 
0ple 


‘ants 

the 
sev- 
own 
ance 
tion 
that 
; in- 
pro- 

not 
and 
sical 
int. 
ious 
ight 
urs. 


und 
heir 
tter. 


son- 
qui- 


ring 
ere 

on 
will 
vith 
but 
; of 
will 
nal 
pli- 


. to 
no- 
ral 
obs 
urt- 

in 
ce- 
lly, 
vi- 
ave 
se- 
lly 
iod 





APRIL 1957 


a vested right to continued employ- 
ment, that they are capable of per- 
forming productively even at the 
hourly level. 

What background information 
should be collected, what tests if any 
should be used, and what levels of 
performance are to be expected will 
of course differ in each situation. 
They will be a function of the results 
of the systematic review of the re- 
quirements of the supervisor’s posi- 
tion. But they constitute a first and 
relatively inexpensive hurdle in the 
foreman-selection procedure, and 
they guarantee to some extent that 
some of those who are potentially 
desirable supervisors will not be 
overlooked in the shuffle. 

In the May issue of Tooling & Pro- 
duction, this column will turn its at- 
tention to the second hurdle in sys- 
tematic supervisory selection — the 
measurement of on-the-job perform- 
ance and behaviors that predict later 
success as a foreman or a supervisor. 





BORING MACHINE 
FOR COMPRESSOR 
CRANKCASES 


Specially designed for boring two 
different sizes of 4-, 6-, and 8-cyl- 
inder compressor crankcases to re- 
ceive cylinder sleeves, Moline’s Mod- 
el MR149 single spindle machine fea- 
tures completely automatic operation 
once the part is loaded into the fix- 
ture. 

The horizontal boring spindle unit 
moves by hydraulic power on hard- 
ened and ground steel ways and is 
provided with rapid traverse in two 
directions, adjustable rate of coarse 
feed for boring, and adjustable rate 
of fine feed for facing, together with 
timed dwell against a positive stop 
for cleanup of facing to depth. 

After a crankcase is loaded into 
the fixture, it is located and clamped 
endwise by hydraulic power. The 
automatic cycle then is started, with 
boring and indexing following a pre- 
set sequence until all operations are 
completed. As soon as the tools are 
withdrawn at completion of work 
on a bore, the crankcase is indexed 
longitudinally and radially as re- 
quired to bring the next hole into 
position for boring. After all holes 
have been bored, the fixture indexes 
the work into position with feet 
down, ready for unloading. 

Operations include rough bore, 
counterbore top and bottom bores, 
and face bottom bores. Changeover, 
from one size crankcase to another 
can be accomplished in a matter of 
minutes. 






























































210,000 HOLES ... 


AND STILL RUNNING! 


120,000 pieces before the first grind ...90,000 after 
grinding ...and still producing accurately threaded 
holes! These are the actual performance figures reported 
by a satisfied user of P&W Taps. Performance like this 
is possible, because P&W Taps are always accurate, al- 
ways concentric with shanks, threads, OD’s and chamfers 
.-. all ground on centers. 


When you buy taps, you’re really buying the number of 
finished workpieces they'll produce. That’s why Pratt & 
Whitney Taps and other Cutting Tools are your best buy. 
Complete lines available from stock at the P&W Branch 
Office near you. Write for full information. Pratt & 
Whitney Company, Inc., 15 Charter Oak Boulevard, West 
Hartford, Connecticut. 


Zor 


. « MILLING CUTTERS © CUT-OFF BLADES © END MILLS © KELLER CUTTERS © KELLERFLEX BURS . 
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WEEE. Corton Milling Machines 
Feature Hydraulic 3-Dimensional Controls 


‘<. Ls J ol 


Pencil’ Prossure 


For die or mold work (single or multiple 
units), production profiling and duplicating 
— short runs, experimental pieces or high 
production. 


Gorton now offers you several models of 
Super-Speed Vertical Mills equipped with 
sensitive and accurate hydraulic controls 
featuring feeds up to 40 inches per minute. 


AVAILABLE 1. Vertical action only 
3 2. Cross and longitudinal 


3. Three-dimensional 
combination 


WAYS 


Gorton Milling Machines with hydraulic 
Tracer Control must be ordered as such. 
Hydraulic equipment is not an attachment 
but a permanent installation. 


" hits 
Does the Work 


Gorton also offers manual and automatic 
Tracer-Controlled Milling Machines and 
Pantographs for 2- or 3-dimensional opera- 
tion; 1 to 1 ratio, or reproduction at variable 
reductions, with single or multiple-spindle 
machines for work of any shape or size. 


Shown above: Gorton 9-J Super- 
Speed Vertical Mill with True- 
Trace hydraulic installation. 


Write for Bulletin 1204 


1204 RACINE STREET e@ RACINE, WISCONSIN 


Tracer-Controlled Pantographs, Duplicators 
Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories. 
A 8731-1PR 


standard and special... Horizontal and 
SINCE 1893 
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RUBBER 
STRIPPER 













er punches having shank diameters up to and including "51 
ber covered spring strippers are recommended for punch shank. 







reduced maintenance. 













RUBBER 
COVERED 
c | SPRING 

STRIPPER 










To the right is a cross section illustration showing 
how rubber covered spring strippers (also rubber 
strippers) are used with R-B Flex-Mount retainers. | 















No other senna of panera and die Rikon can offer you the 
amount of successful application experience and the scope of know- a 
ledge that is available from the R-B engineering staff. Bez 


ton 2-8 Snaeincrins Saesien He Deegan aula 







/ RICHARD BROTHERS PUNCH DIVISION 
ALLIED PRODUCTS CORPORATION 
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DIRECTORY OF METALWORKING 
MACHINERY, 1956 Revision. 
Published by the Departments of 
the Army, Navy, and Air Force, 
Department of Defense, Washing- 
ton 25, D. C., 1956. Approximate- 
ly 2,000 pages, $6.50. 

This complete revision of the 1951 
Directory provides a uniform method 
for classifying Department of De- 
fense metal cutting and metal form- 
ing machine tools. It obsoletes the 
1951 Directory and the 1952 and 1953 
Addendums. 

The one volume directory is 
divided into three sections: Section I 
gives machine tool manufacturers’ 
machine listings, alphabetically by 
company name; Section II, listings of 
manufacturers by machine types; 
and Section III, an index of manu- 
facturers sequenced numerically by 
the Department’s Federal Supply 
Code for Manufacturers, Cataloging 
Handbooks, H4-1, H4-2. 


HOW-TO-DO-IT PICTURES, First 
Edition. Published by Eastman 
Kodak Co., Rochester 4, N. Y., 
1956. 60 pages, 50 cents. 
How-to-do-it pictures are used ex- 

tensively in industry — for instruc- 
tion, training, advertising, and pub- 
licity purposes. This Kodak paper- 
bound book tells and shows how to 
prepare for, take, and use such 
photos. 

Special sections deal with equip- 
ment, backgrounds, script and sub- 
ject preparation, special techniques, 
and print captioning and mounting. 
The book’s written so the “do-it- 
yourselfer” can take how-to-do-it 
photos. 


MANUFACTURING METHODS 
AND PROCESSES, by Arthur C. 
Ansley. Published by Chilton 
Company, Philadelphia 39, Pa., 
1957. 561 pages, $12.50. 

This one-volume guidebook of pro- 
duction covers briefly these subjects: 
casting processes, stamping, forming, 
forging, extrusion, powder metal- 
lurgy, ultrasonic machining, heat 
treating, plastics, assembly and fin- 
ishing, inspection and gaging, wood- 
working, ceramics, electronic printed 
circuits, and automation. 

It is not intended for experts in 
these fields, but rather to give a 
broad, yet briefly presented, picture 
of the latest overall developments in 
industry for persons in production, 
inspection, purchasing, sales, and en- 
gineering. Almost 800 photographs 
are used, showing both methods and 
machines of production. 


DESIGN OF GRAY IRON CAST- 
INGS, by Arthur Scharf and 
Charles F. Walton. Published by 
Gray Iron Founders’ Society, Inc., 
Cleveland 14, Ohio, 1957. 46 pages, 
$3. 

This paper-bound manual is in- 
tended for inclusion in the Society’s 
Gray Iron Castings Handbook. It 
presents casting design from the de- 
sign engineer’s viewpoint, covering 
functional strength, performance, ap- 
pearance, and economy. A two-page 
bibliography offers sources for addi- 
tional information on the subject. 


ESSENTIALS OF MACHINERY 
PROCUREMENT AND DEVEL- 
OPMENT, Special Report No. 14. 
Published by the American Man- 
agement Association, 1515 Broad- 
way, New York 36, N. Y., 1956. 71 
pages, $2.50 (AMA members, 
$1.75). 

To offset rising costs and reduce 
the amount of equipment made obso- 
lete by technological change, man- 
agement must plan intelligently for 
machinery replacement. It must un- 
derstand the complex problem in- 
volved in purchasing and developing 
new equipment. 

This new report, based on papers 
presented at an AMA conference, 
supplies practical, specific solutions 
to many of the questions posed by 
this problem. It includes a detailed 
presentation by Merck Sharp & 
Dohme (a Division of Merck & Co., 
Inc.) of its successful program for 
the acquisition of capital equipment. 
Company executives discuss the role 
of each department in carrying out 
the over-all plan. Other sections con- 
sider such important factors in ma- 
chinery procurement as financial and 
tax considerations, techniques for 
safeguarding the buyer of equipment, 
procurement in a multi-plant com- 
pany, and spending a limited equip- 
ment budget. 


ORGANIZING FOR EFFECTIVE 
SYSTEMS PLANNING AND 
CONTROL, Special Report No. 12. 
Published by the American Man- 
agement Association, 1515 Broad- 
way, New York 36, N. Y., 1956. 
192 pages, $4.50 (AMA members, 
$3.50). 

Systems planning and control can 
be a major factor in the success of an 
organization. In fact, systems work 
in many firms includes the coordina- 
tion of all managerial effort for im- 
proved efficiency and increased pro- 
fit. The systems department may 
participate in all management activ- 
ities, ranging from paper work pro- 
cedures to the organization of top 
company policies. 

How this is actually done is de- 
scribed in this AMA report. Top 
executives of Lockheed Aircraft Cor- 
poration and Cleveland Electric Il- 
luminating Company and other com- 
panies explain the operation of their 
systems departments. 
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REPRODUCE WITHOUT 
TOUCHING THE MODEL 

— WITH PRATT & WHITNEY 
VELVETRACE EQUIPMENT 


VELVETRACE® 
MILLING MACHINE... 


Ultimate in accuracy for 3-dimensional 
tracer-controlled reproduction. 
Spindle speeds from 310 to 10,800 

rpm. Work size capacity 9” x 12”. 


THE VELVETRACE 
DUPLEX ROTARY FIXTURE... 


is easily mounted on the table of 
the Velvetrace Milling Machine. 
Offers faster setup and machining, 
and more desirable feed patterns, 
for milling a variety of linear 

or circular work. 


VELVETRACE 
MILLING ATTACHMENT... 


a complete, easily attached unit that 
brings the outstanding advantages 
of Velvetrace 3-dimensional 

tracer control to most conventional 
milling machines. 
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Putting 


PRECISION REPRODUCTION 


ina New Light 


// 


BECAUSE THE PRATT & WHITNEY “’‘VELVETRACE”’® MACHINE DUPLICATES THE 
FINEST DETAIL WITHOUT TOUCHING THE MODEL... 


These flame-shaped light bulb molds, produced for Corn- 
ing Glass Works, were machined with such fine detail on 
the Velvetrace that no hand finishing was required. 

Ideal for your die, mold, prototype and other work, the 
Velvetrace employs a unique non-contacting tracer con- 
trol that follows any 3-dimensional model without touch- 
ing it . . . cannot damage your model, however soft or 
fragile, even when using the smallest diameter tracer 


points. Fully automatic operation with variable speed 
control to compensate for changes in contour, and a wide 
range of spindle speeds from 310 to 10,800 rpm insures 
you fast, economical production. 


Write for complete information. 
Pratt & Whitney Company, Incorporated, 
15 Charter Oak Boulevard, West Hartford. Conn. 


JIG BORERS .. . ROTARY TABLES... KELLER MACHINES... LATHES... VERTICAL SHAPERS . .. CUTTER AND RADIUS GRINDERS 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS 


GAGES - CUTTING TOOLS 
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Holes, Contours, Surfaces 





Published in the interests of greater accuracy and quality in the toolroom and on the production line by the 
Moore Special Tool Co., Inc., 726 Union Ave., Bridgeport 7, Conn., builders of Jig Borers, Jig Grinders, Panto-Crush 
Wheel Dressers, Precision Rotary Tables, Motorized Centers and a complete line of Hole Location Accessories. 








7 Tricks of the Trade in Jig Grinding Small Holes 


The following tricks of the trade will prove helpful in jig 


grinding small holes with a diamond-charged mandrel: 


1. Uniformly graded diamond powder should be used for 
charging mandrels. Holes from minimum (1/64) to about 
3/32” in diameter should be roughed and finished with 
80-100 grit powder. Larger holes may be roughed some- 
what more rapidly with a coarser grade, 60-80 grit. 


2. Avoid bellmouth by preventing the mandrel from leaving 


the hole at either end. 


3. Since a freshly charged mandrel will cut much more 
rapidly than a worn one, avoid introducing a freshly 


charged tool as a hole nears size, Fig. 1. 


4. Do not permit the uncharged shank of a mandrel to con- 
tact the surface being ground. Frictional heat will burn 
both the work and the mandrel. The former, partially an- 
nealed at point of such contact, will charge with diamond 


sut and probably be ruined. 


5. It is generally more economical and efficient to consider 
mandrels as expendable and make a new one for each job. 
Since the cost is only a few cents, use of an old one, or even 
the time spent trying to match one to requirements, is 
hardly justified. 


6. Because mandrels cannot be trued with a diamond, it is 
necessary to measure both the top and bottom of a hole 
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Fig. 1. In grinding three holes to size, A and B are roughed to 
within .001”—.002”, and C within about .005”. Using a freshly 
charged mandrel, C is finished to size, thereby breaking down 
the high points on the tool. A and B may now be safely ground 
to size. 


while grinding, in order to avoid a ridge. 


7. In view of point 6, it is advisable to set the work up on 


parallels of sufficient height to enable measurement from 
beneath the workpiece, Fig. 2. 








Fig. 2. Workpiece is mounted high enough to per- 
mit measuring bottom as well as top of hole. 








Get ALL the answers 
from this new, 424-page book 


The information on this page is just a sample of the valu- 
able, on-the-job aid you can get from Moore’s all-new book, 
HOLES, CONTOURS AND SURFACES. Tells you how to pro- 
duce tools, dies and pre- 
cision parts the modern way. 
424 pages, 495 illustrations. 
184 pages of Woodworth 
Coordinate Location Tables 
from 3 to 100 holes. Price 
only $5 in U.S.A., $6 else- 
where. Send check or money 
order to Moore Special Tool 
Co., Inc., 726 Union Ave., 
Bridgeport 7, Conn. 
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often copied—never equalled 


...and in high speed steels, 
nothing has ever equalled REX 


Crucible’s REX® high speed steel is in a class by itself 
—has been for more than half a century. And it gets 
better every year. New improvements in manufacturing 
techniques have brought even greater uniformity and ~ 
quality to its well-known properties. 

But prove this for yourself—shop-test the new REX 
in your own plant. Check its structure, uniformity, 
response to heat-treatment —all-around tool perform- 
ance. Try REX any way you like — you'll see for 
yourself why the new REX is still the standard for 
comparison in every high speed steel application. 

You can get REX from stock from your nearby 
Crucible warehouse—or promptly by direct mill deliv- 
ery. For further information on REX and the many 
other Crucible special purpose steels, send for the 
Crucible Publication Catalog—it’s yours for the asking. 
Crucible Steel Company of America, The Oliver Build- 
ing, Mellon Square, Pittsburgh 22, Pa. 


[cR U C 4 LE| first name in special purpose steels 


d Crucible Steel Company of America 
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Get finer accuracy plus 
a@ guaranteed wear factor 
at no additional cost! 



















Ellstrom chromium plated gage blocks 
are now unconditionally guaranteed 
to be “minus nothing” from nominal | 
size in accordance with these exclusive | 
new standard accuracy tolerances... 


a 


“W"—WORKING ACCURACY BLOCKS 

Measured Length: +.000008"/—.000000" 
Ellstrom . am: 000004" —Flatness: 000004" 
eF-Ve lM =jfeles Ge = ~i—inspEcTION ACCURACY BLOCKS 

~ “Measured Length: +.000004"/—,000000” 
—— Accuracy Parallelism :,000003"—Flatness : .0000003° 
ema Guarantee T eaured Length: + 200002 /-—So000r 
a Parallelism: .000001’—Flatness: .000001° 


S: 


@ Available in standard sets of from 8 to 92 blocks in 
both square and rectangular styles with or without 
basic gage block accessories. Write for prices today! 


Never before have gage blocks been offered as standard with all deviations 
unconditionally guaranteed to be on the “plus” side of nominal block size. 
And never before have you been offered these three exclusive benefits: 
1 Positive assurance against receiving “minus” blocks . . . blocks that are 
actually “worn” undersize during manufacture before they are ever used. 
_@ A basic built-in wear factor equivalent in millionths to the full minus 
tolerance invariably specified as standard for all other makes of blocks. 
3 An absolute guarantee that every new Ellstrom gage block will start 
wearing toward its nominal marked size rather than away from it. 
Bear this in mind, too. These are Ellstrom Standards, not special blocks. 
And they are available now at no increase in price to bring you even finer 
accuracy, longer useful life, and lower gaging costs. 


ELLSTROM STANDARDS DIVISION 


DEARBORN GAGE COMPANY 


**Measuring in Millionths for Three Generations”’ 
22038 Beech Street e Dearborn, Michigan 


REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE UNITED STATES AND CANADA 
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Coming Events 
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Apr. 2-4. Society of Automotive 

Engineers. Aeronautic Production 

Meeting and Forum. New York City. 
* 





Apr. 4. Cleveland Engineering So- 
ciety. Industrial Management Con- 


ference. Cleveland. 
n 


Apr. 7-11. National Screw Ma- 
chine Products Association. Annual 
Spring Meeting. Shoreham Hotel, 
Washington, D. C. 

e 


Apr. 8-12. American Welding So- 
ciety. Spring Meeting and Fifth 
Welding & Allied Industry Exposi- 
tion. Hotel Sheraton and Conven- 
tion Hall, Philadelphia. 

* 


Apr. 9. Material Handling Insti- 
tute. Spring Membership and Direc- 
tors Meetings. Edgewater Beach 
Hotel, Chicago. 


* 
Apr. 9-10. Conference on Elec- 
tronics in Industry, sponsored by 
Professional Group on _ Industrial 
Electronics of the Institute of Radio 
Engineers and Armour Research 
Foundation of Illinois Institute of 
Technology. illinois Tech Commons 
Building, Chicago. 


® 

Apr. 10-12. Instrument Society of 
America. National Nuclear Instru- 
mentation Conference and Third 
Southeastern Exhibit. Atlanta, Ga. 


* 

Apr. 11-12. Institute of Radio En- 

gineers. Southwestern Conference 

and Electronics Show. Shamrock- 
Hilton Hotel, Houston. 


2 

Apr. 1l. Association of Lift Truck 

and Portable Elevator Manufactur- 

ers. Spring Meeting. Edgewater 
Beach Hotel, Chicago. 


* 

Apr. 13. Third Annual College- 

Industry Conference, “New Processes 

and Developments in _ Industry.” 

State University of Iowa, Cedar 
Rapids. 


. 

Apr. 14-27. U. S. World Trade 

Fair. New York Coliseum, New 
York City. 


« 

Apr. 15-17. American Society of 
Lubrication Engineers. 12th Annual 
Meeting and Exhibit. Sheraton- 
Cadillac Hotel, Detroit. 


7 

Apr. 24-25. Second National In- 
dustrial Research Conference, spon- 
sored by Armour Research Founda- 
tion of Illinois Institute of Technol- 
ogy. Conrad Hilton Hotel, Chicago. 


« 
Apr. 25-26. Society for the Ad- 
vancement of Management and 
American Society of Mechanical En- 
gineers. 12th Annual Management 
Engineering Conference. Statler 
Hotel, New York. 
. - » Continued on Page 167 
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SPUR PUMP GEAR 
MATERIAL: VASCO SUPREME. NEATRO. OR 
OHIO AIR DIE STEEL; ROCKWELL C 58-64 


4 


A GRINDING PROGRESS REPORT 


GRIND 1.0. .6256° * $992, 


Extra Fine Grit Silicon Carbide Succeeds 
In Tough Vasco Supreme I. D. Grinding Job. 


Finer grits and “‘softer’’ wheels 
are the usual approach to grinding 
hard metals. This was not enough, 
however, on the hardened die steels 
required at the W. H. Nichols 
Co., Waltham, Mass. Wheels soft 
enough to cut, with the limited 
pressure of internal grinding, were 
too soft to hold shape. 


Recommended: Silicon Carbide 
grain, for better penetration into 
these metals of high carbide con- 
tent, and grits much finer than the 
normal 90, to take smaller chips 
but more of them. 

Results: Using 240 grit on the 
Vasco Supreme, and 150 on the 
Neatro and Ohio Air Die steels 












hard, abrasion resistant metals. 
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Foremen Rousseau and Burns with 
engineer Pete Wilson developed a radically 
new “spec” for these extra-hard metals. 


Slender spindle and large contact 
area limit infeed pressure, mak- 
ing wheel selection critical on 









abrasive 


brought about both the quality 
and quantity of production desired. 
With wheel dressing reduced to 
Y% the amount formerly required, 
50 or more pieces are now com- 
pleted per wheel. 

These results are typical of 
Bay State. You can get them , 
through your local distributor, any 
branch office, or the Bay State 
Abrasive Products Co., Westboro, 
Massachusetts. 


Branch offices are located in Bristol, 
Conn., Chicago, IIl., Cleveland, 
Ohio, Detroit, Mich., Pittsburgh, 
Pa., with distributors in all princi- 
pal cities. 
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Why buy 2 when ONE will do... 


when It’s a 
VAN NORMAN 


Ram type miller 









No. 16S — The most 
versatile miller avail- 
able — features the 
quill type adjustable 
pl sw that per- 
mits horizontal, angu- 
lar and vertical milling 
plus boring and drill- 
ing. Table: 40%” x 
10”; Quill Travel: 4”; 
Quill Power Feeds: 
.0015; .003; .006; Cut- 
terhead Spindle Mo- 
tor: 2 HP; Speeds: 110 
to 3600. 


A single investment in ONE Van Norman ram type miller gives you the equivalent of 
two single purpose machines plus attachments. And at a much lower cost. 





No. 16M — a heavy duty This adjustable cutterhead, on No. 16L — designed to increase pro- 
miller designed for maximum the Van Norman 16L & 16M, duction and cut costs in toolrooms, ma- 
rigidity and accuracy. Table: gives you two millers in one. It chine shops, pattern shops and on pro- 
40%” x 10’; Ram Travel: enables you to do horizontal, duction lines. Table: 404” x 10”; Ram 
20%”; 3 HP Cutterhead angular or vertical milling, mini- Travel: 2044”; Cutterhead Motor: 
Spindle Motor; Speeds: 50 to mizes work reset-ups, cuts idle 2 HP; Speeds 84 to 2760. 

2000. machine time and tooling costs. 


Get complete details on the Van Norman 16S, 16L, and 16M today. Write, wire or telephone for catalog. 


V A fh re oO re fy. A wW Don’t wait .. . for extra profit install 
a Van Norman machine now! They 
MACHINE CoM PAN Y are available on several purchase plans 


. . Outright sale . . . On conditional 


SPRINGFIELD ve MASSACH USETTS sales contract up to five years... 
A DIVISION OF VAN NORMAN INDUSTRIES, INC. Pay as you depreciate up to 10 years. 
MANUFACTURERS OF — Ram and Column Type Milling Machines, Conditional Sales Contracts not 
Cylindrical Grinders, Spline and Gear Grinders, Oscillating Radius Grinders, available to Export. 





Special Production Grinders, Centerless Grinders. 
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. . « Coming Events from Page 164 

Apr. 25-26. American Zinc Insti- 
tute. 39th Annual Meeting. Drake 
Hotel, Chicago. 


& 

Apr. 25-26. Institute of Environ- 
mental Engineers. First Annual 
Technical Meeting and Equipment 
Conference. LaSalle Hotel, Chicago. 


a 

Apr. 25-30. Metal Powder Asso- 
ciation. Annual Meeting. Drake 
Hotel, Chicago. 


— 
Apr. 29-30. Association of Iron & 
Steel Engineers. Spring Conference. 
Hilton-Plaza Hotel, Cincinnati. 


? 

Apr. 29-May 3. American Material 
Handling Society. Seventh National 
Material Handling Exposition and 
Conference. Convention Hall, Phil- 
adelphia. 


* 

May 1-3. American Institute of 
Electrical Engineers, Institute of 
Radio Engineers, Radio-Electronics- 
Television Manufacturers Associa- 
tion and West Coast Electronic 
Manufacturers Association. Elec- 
tronic Components Symposium. Mor- 
rison Hotel, Chicago. 


© 

May 3. Fourth Annual Conference 
for Engineers and Architects. Col- 
lege of Engineering. Columbus. 
Ohio State University. 


* 

May 7-12. National Association of 
Architectural Metal Manufacturers. 
19th Annual Convention. Fairmont 
Hotel, San Francisco. 


ry 

May 8-11. Fluid Control Institute, 
Inc. Meeting. Greenbriar, White 
Sulphur Springs, W. Va. 


a 
May 20-23. American Society of 
Mechanical Engineers. Design Con- 
ference and Design Engineering 
Show. New York Coliseum. 


a 

May 22-24. American Society for 
Quality Control. 11th Annual Con- 
vention. Masonic Temple, Detroit. 


e 

May 23-24. Society for the Ad- 
vancement of Management. Small 
Business Conference. Hotel Statler, 
New York City. 


NECROLOGY 


Harry W. Barkley, 52, president 
and general manager of The Nation- 
al Tool Company, Cleveland, died in 
February. Prior to his association 
with National Tool, he served for 27 
years in various executive capacities 
with Ford Motor Company. 

Hans Wickstrom, 86, retired sales 
representative for Norton Company’s 
Grinding Machine Division, died at 
his Worcester, Mass., home February 
13. 

Marcel F. Bachner, 65, president 
and treasurer of the Chicago Molded 
Products Corp., died in February of 
a heart attack. 
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Hillfinder in AIR POWER AUTOMATION 
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Automation with Air Power 
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Five standard Mead units converted this hand milling machine 
into a semi-automatic machine to mill a slot in threaded brass 
valve plugs, increasing the production from about 375 per 
hour to more than 1200. 

The mill table is moved forward and back by an air cylinder 
with 114” bore and 5” stroke, and during each cycle the 
Rotary Table discards the finished part and indexes a new part 
to the work station. The Meadmatic Timer is the “brains” of 
this hookup, delivering air at the right instant to the feed 
cylinder (D) and consequently to the Rotary Table, (A) and 
the work-holding cylinder (B). The problem was how to syn- 
chronize the motions so that the dial of the rotary table would 
not rotate while the work was passing under the cutter. 

The solution was in the arrange- 
ment of limit valve (F), (normal- 
ly “on”) and auxiliary valve (C) 
normally “off”, which keep both 
the Rotary Table and the work 
holding valve (B) in the locked 
position while the mill table 
moves forward and back; 
but when the mill table 
returns to its starting 
point (A) and (B) are 
momentarily released to 
index to the next sta- 
tion. 


#1 MEADMATIC TIMER 


Write to Factory or Nearest Mead Representative for 
Bulletin HA-47 


See Alphabetical index Thomas’ Register for nearest 
Mead Man Address or Phone Number. 


SPECIALTIES COMPANY 


4114 N. Knox Ave., Dept. HA-47, Chicago 41, Illinois 
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This question is in everyone’s mind these days. Idle press 
time can eat up money so fast that it is forcing people to 
take a second look into their stamping operations. Many 
are finding that it’s just too darned expensive to maintain 
their own stamping departments, even the largest ones. 
Frequently, it is less expensive in the long run to turn to 
specialists like Laystrom. We have the right press to fit 
each job, giving you maximum production at the lowest 
cost — consistent, of course, with Laystrom’s traditionally 
high quality for stamping work. 

A close look at “make or buy” is vital these days. If your deci- 
sion is “Buy,” you will do well to contact Laystrom. We have 
helped many people cut costs. Perhaps we can help you too. 


cLaystrom 


TOOLS « DIES ~ ASSEMBLIES « PARTS DESIGN « SHORT-RUN DUPLICATING 
PRECISION MACHINING OF MEDIUM SIZE STAMPINGS AND CASTINGS 























j LAYSTROM MANUFACTURING COMPANY 
| 2005 North Parkside, Chicago 39, Illinois | 
i @ Please send us complete brochure covering Laystrom production services to 
industry. | 
| Nome j 
! Title } 
! Company i 
Address | 
| City Stote 
_] We are sending drawings for quotation. () Have salesman call. {_] Send brochure only. ! 
RI SENET NAME LG Le OF 
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GROWING PAINS 











A $600,000 expansion program for 
this year has been announced by 
Putnam Tool Company. Included in 
the program are a major addition to 
the plant, new manufacturing facil- 
ities, and equipment. 

Controls Company of America will 
increase the assembly and fabrication 
operations at the Nijmegen, Holland, 
plant of its subsidiary, Controls 
Maatschappij Europa N.V. Now being 
built is a 7,000 sq ft addition to in- 
crease working space to 25,000 sq ft. 
In addition, the company has ac- 
quired more than 55,000 sq ft of ad- 
jacent land for future expansion. 

A modern manufacturing plant, 
which will increase the investment 
casting capacity of Austenal, Inc., is 
now under construction at LaPorte, 
Ind. This new facility, which will 
be completed by September 1, will 
be the third production unit estab- 
lished by the company. Many new 
applications for the Austenal vacuum 
investment casting process are being 
found in industries where high- 
temperature, high-stress alloys are 
required. 

To permit rearrangement of pro- 
duction operations and to increase 
output, Sherman Products, Inc. has 
added about 30% more floor space to 
its plant and offices in Royal Oak, 
Mich. 

Northeast Metals Industries, Inc. 
has acquired a 26,000 sq ft building 
in Philadelphia. The company, a 
leading supplier of fabricated sheet 
metal products to electronics and air- 
craft industries, expects to triple out- 
put when the new plant is put into 
production. 

Clark Equipment Company has 
disclosed that it is building a 300,000 
sq ft facility in Chicago and expand- 
ing its Construction Machinery Divi- 
sion plant in Benton Harbor, Mich., 
by 63,000 sq ft. Both will be com- 
pleted in June. 

Smooth-On Manufacturing Com- 
pany has announced that construc- 
tion now underway at the Jersey 
City, N. J., plant will more than dou- 
ble present plastic research facilities. 

A new stainless steel plant will be 
built near Coshocton, Ohio, by Uni- 
versal-Cyclops Steel Corporation. A 
30” wide stainless cold reduction mill 
with all the necessary auxiliary fin- 
ishing facilities will be installed in 
this plant. This equipment is de- 
signed to produce wider strip than 
is now possible on the company’s 
present mills. 
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How much profit is machined 


out of your product? 








WW renever your product is fin- 


ished one micro-inch more than speci- 
fied, profit is actually machined away. 
In the past, this waste was due to the 
machinist’s inability to accurately 
judge how far he had progressed in his 
surface finishing operations. 


This situation need not exist today. 
Brush has developed a remarkable new 
tool, the Brush SURFINDICATOR*, 
that can be used by anyone to ac- 
curately measure surface finish on 
metal, paper, wood, plastic—any 
material. 













The Brush 
SURFINIDCATOR 
provides a fast, 
precision means for 
checking surface 
finish right at the 
machine. Fully 
portable . . . no 
special training 
required. 


BRUSH ELECTRONICS 


3508 Perkins Avenue, Cleveland 14, Ohio 








The SURFINDICATOR measures 
surface finish to within one micro-inch 
providing a direct reading in accord- 
ance with new industrial and military 
standards. A hand-held stylus is sim- 
ply stroked over the surface to be 
measured and the reading taken—no 
special training is required. The entire 
SURFINDICATOR is completely 
portable and permits the machine 
operator to finish a surface to exact 
specifications—no more, no less—no 
wasted machine time, no rejects. 
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And, to permit accurate re-calibra- 
tion in the field, precision reference 
specimens are supplied with every in- 
strument. These specimens, exclusive 
with Brush, are the ASA approved 
precision reference standards for sur- 
face finish measurement. 





SURFINDICATOR 
booklet contains new ASA 
standards and complete details on 
cost-saving finish measurement... New Surface 
Finish Control Efficiency Study con be made on 
your production line. 


The complete story on how the SURF- 
INDICATOR prevents overfinishing, 
protects your profits, can be obtained on 
request. A Surface Finish Control 
Efficiency Study form is also available 
to aid in evaluating finishing cost effi- 
ciency in your plant. Write for both the 
SURFINDICATOR booklet and the 
Efficiency Study form today. *T. M. 
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NOBLE & 
STANTON 


JIG and FIXTURE COMPONENTS 


FINEST 
QUALITY 


Complete Line—Over 500 Parts 


“T” ANGLE PLATES 


Our “T” Angle Plates have many applications 
as milling fixtures, comparator stands or drill 
jigs. The addition of a few special parts make 
this a complete fixture at little cost. Normalized 
ond precisi hi tings. Full scale sheets 
of.7 standard sizes will be included with your 
catalog if requested. 





Box Jigs shown are made in either square or 
rectangular style in 9 sizes. Have them on 
hand in several sizes, use them, and watch your 
profits mount. 


MILL FIXTURE BASES 


The Mill Fixture Base shown on top is available 
in four sizes, the Gang Mill Fixture Base in three. 
Both are furnished with either standard key- 
ways or jig-bored holes for “Sure-Lock” Fixture 
Keys at no extra cost. These normalized bases 
are precision ground, parallel top and bottom 
with one side finished parallel to the keyways, 
eliminating the delay and expense necessary in 
obtaining patterns, castings, normalizing and 
machining. Ask for full scale template draw- 
ings in your size range. 





write FoR FREE CATALOG 


and fixture parts is shown in our new 


€: complete line of highest quality jig 


catalog. They are stocked for quick 
delivery from Dealers coast-to-coast. 
Write for your copy today! 


STANDARD PARTS CO. 


MANUFACTURERS OF GENUINE NOBLE 
* BEDFORD, OHIO + 


BROADWAY 


& STANTON PARTS 
BEDFORD 2-2800 
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NOBLE & STANTON 


JIG & FIXTURE 
COMPONENTS 


Just a Few of the Many 


NEW ITEMS 


_ in our Line of 500 Components 





SURE LOCK 
FIXTURE KEYS 


























SPECIAL PRECISION PARTS 


IM QUANTITIES—AT REASONABLE PRICES 


Do you need special interchangeable 
tool parts, precision-made to your speci- 
fications, in quantities from 6 to 100 
pieces or more? The automotive and 
aircraft industries have used us for 
years for this type of work. At present 
a number of large automated plants 


STANDARD PARTS CO. 


1002 BROADWAY « BEDFORD, OHIO 


depend upon us for special, precision- 
made parts at reasonable prices. 

We are especially qualified to meet 
your automation parts requirements. 
Our prices, quality and delivery will 
more than please you. Send your prints 
for prompt quotations. 


FOR FAST ACTION — 
Phone: BEdford 2-2800 
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EQUALIZING ADJUSTABLE 
“C” WASHERS TORQUE SCREWS 


FINEST QUALITY STANDARDS 
saving components shown in our 
66 PAGES 

Tracing sheets available 

1002 BROADWAY « BEDFORD, OHIO 


For Your Tooling Program 
for every part 
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Hundreds of time-saving, money- 
CATALOG 
Write for your copy! 
STANDARD PARTS CO. 
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Is our new cumulative index of any value to you? 


Which article in this issue was of most interest to you? 
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Want 


then get ALX ALLOY 





Write for copy of 


“ALX ALLOY 
TOOL BITS” 


This new bulletin, just off 
the press, tells how you 
can effect production 
economies by using ALX 
for fast turning, boring, 
and facing operations in 
certain applications. 
Helpful information on 
analysis, properties and 
applications—includes 
grinding, tool angles, 
speeds and feeds, brazing 
of tips. Write for your copy. 


ADDRESS DEPT. TP-88 











Many a machine shop—and probably 
yours—has jobs on which ALX Tipped 
Tools or ALX Solid Bits step up pro- 
duction by permitting increased 
speeds, feeds, and depths of cut. Re- 
sharpening is less frequent, the reason 
being special composition. 

ALX is a cast-to-shape, non-ferrous, 
cobalt-base alloy containing chro- 
mium, tungsten, carbon, and boron. 
The as-cast hardness of 60-62 Rock- 
well C obviates later heat treatment. 
Tools stay sharp at accelerated speeds 


toot — AUX Tipped = 


= rial— Allegheny 


metal TYP 347 Forging 


— Finishing 


Cutting Tools 


and higher temperatures. Speed range 
is above that of high-speed steel, but 
lower than with carbide. At such inter- 
mediate speeds, the superior perform. 
ance of ALX results from toughness, 
red-hardness, edge-strength, and abcass 
sion-resistance values combined. 

An Allegheny Ludlum tool engineer 
can quickly point out the strategic 
spots to tool up with ALX. For this 
service, call A-L. @ Allegheny Ludlum 
Steel Corp., Forging & Casting Division, 
Wanda & Jarvis Aves., Detroit 20, Mich. 


For complete MODERN Tooling, call 





Allegheny Ludlum 
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Brinell Test 


large pieces fast—with 
this long stroke machine 


Large awkward castings, forgings or pipe 
are easily tested because the long stroke 
eliminates screw adjustment to work size. 
The hydraulic ram is controlled by a single 
lever. Large, stationary roller-type or flat 
table makes work handling simple, fits well 
into a conveyor line. 

Choice of plain Brinell machine or the direct 
reading machine (shown, model DHL), 
where dial at end of ram gives comparative 
hardness immediately. Larger and special 
machines may also be had. 


NEW PUMP SUPPLIES 
2000 Psi SERVICE 


A new series of balanced vane hy- 
draulic pumps for continuous 2000 
psi service has been developed. “T” 
Series pumps will supply rated de- 
liveries of up to 100 gal/min at 
speeds up to 1800 rpm. 

They are available with either 
clockwise or counter-clockwise shaft 
rotation, which is easily changed by 
indexing the cam ring to the dowel 
pin hole with the arrow indicating 
the desired direction of rotation. 

The pump consists of a housing 
which provides an outlet connection, 
a bore for support of the shaft bear- 
ing and shaft assembly, and a larger 
bore which contains the floating 
pumping cartridge. By providing 
maximum shaft support, the bearings 
permit use in applications with high- 
er shaft side loading. 



























Write for more information 
on all our Brinell testing machines. 





DETROIT TESTING MACHINE COMPANY 





“T” Series pumps can be face, foot 
or flange mounted in any of four 
CIRCLE INFORM-A-GRAM KEY NO. 172! positions on the mounting bracket. 






9386 Grinnell Ave., Detroit 13, Mich. 





The suction inlet port can be assem- 
bled in many selected positions with 
regard to the pressure delivery port. 
hae —- : —— Pumps of this series are used for 
l / le 8 FOwWLN § l ren d abs “ special machinery and automation. 
. . They are particularly applicable 
Bal i OO / lh L where 2000 psi hydraulic pumps 
mean lower weight and increased 


. ne " EE lal payload. 

METAIS Af’ ——\ wv Their advantages include continu- 
en. ~~ ous efficient life, simple to adapt 
eae bs pr since the pump can be mounted in 

4 we nie any of four different positions, 
ALUMINUM RAPt os trouble-free starting, rotation in 
peeoleo) 8). (cme 9 Wa 3 


















either direction and simplicity of 
service. 

American Brake Shoe Co., Denison 
Engineering Div’n, 1160 Dublin Rd., 
Columbus 16, O., will supply details 
on “T” Series vane hydraulic pumps, 
or—Circle Inform-A-Gram No. Dl. 







COMPARE... No matter what 
material you are presently 
using for tools and fixtures, 
Red Seal’s Alloy 2424-C will 
give you better performance, 














Alloy 2424-C is Red Seal’s new designa- A fully equipped metallurgical 


lower costs, and increased tion for their aluminum tooling plate laboratory has been added to the 
production. and bar stock. The new designation is facilities of Alloy Steels, Inc., with 
a to help you better understand material 

composition. The“C” indicates material 
is cast. 


offices and warehouse located in 
Detroit. It provides a complete 
check on quality specifications 
and an on-the-spot consulting 
service for rapid and complete 
write for this new Red analysis of any metallurgical prob- 
Seal Aluminum Prod- lems involving tool and alloy 
ucts catalog today. RED SEAL METALS CO. steels. Serving as metallurgist in 


Eastern DIStRisuTor: 10035 Burtis Street charge of the laboratory is J. E. 


Aluminum Division of 
Pe ny te a South Gate, Calif., LOrain 6-5105 Carter. 


Page Boulevard, Springfield, Mass. 
Phone: REpublic 9-9611 


INVESTIGATE . . . Red 
Seal Aluminum Alloy 
2424-C for your tooling 
requirements. Call or 
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CONTRACT TOOLING 
AND PRODUCTION 








DRESEL-BETZ CO. 

Belleville, Il. 

Designers and Manufacturers of Tools, 
Dies, Jigs, Fixtures, Metal Stampings, 








Michigan 








DAVIS TOOL and ENGINEERING Co. 
19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and Dies, 
Special Machinery. Sheet Metal Stamp- 
ings and Assemblies. 











Ohio 





UNIVERSAL 
JIG COMPANY 


13404 St. Clair Ave., Cleveland, Ohio. 
MU 1-2800 
DESIGNERS AND BUILDERS 


Jigs and Fixtures 8 Machines 
Production 
Complete Plant and Tooling 











GENERAL DIE & TOOL CO. 
2067 W. 55th St., Cleveland, Ohio 
WO 1-4736 


Dies, Tools, Jigs, Fixtures, Light 
Stampings, Special Machinery Manu- 
facturing. 
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VERSATILE 


NO. 706 FURNACE 





For hardening, tempering 
and annealing steels 


Six, No. 5 Type A Bunsen Burners give 
this versatile furnace a 400° to 1800° F. 
range. Temperatures easily controlled. 
Ratchet-operated door opens upwards. 
Use with natural, artificial, mixed or 
No. 706 Pedestal . ‘ bottled gas. Economical and efficient with 

Bench Model : all. Firebox 7” by 13” by 16%”. 78,000 


No. 654 — smaller version, 4 ’ 
burners, 5" by 744" by 134/3" BTU’s per hour. (Natural gas) 
Firebox. 
Pedestal 
Bench Model 


(All prices F.O.B. Factory) 
oe 


Write for FREE 
Johnson catalog 





it it burns gos () JOHNSON GAS APPLIANCE COMPANY 


look to Johnson... . Since 1901 575 E Ave., N. W. 
Cedar Rapids, lowa 
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THE INDUSTRIAL MACHINE Co. 
1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. 








KIFFER TOOL & DIE Co. 
5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 1-2440 & 11-2441. Manufac- 


turers of S Machine » _ Tools, 
Dies, Jigs, State. Swiss Sig Boring. 








NOBLE & STANTON, INC. 

$98 Broadway, Bedford, Ohio, Bedford 
2-2800. Tooling, Short Run Production 
and Machined Parts for Automation. 














A. P. SCHRANER & CO. 
3338 Payne Ave., stevelen, HEn- 
-8644. 








Lapping Machin ees, as i 
Tools, bies, sigs, Fix eaeeine 
Pennsylvania 





MEDAL MANUFACTURING CO. 

328 Vine St., Sharon, Pa. Machined 
parts, complete machine assemblies, 
special machinery. Send us your prints 
for quotes. 














Buy U. S. Savings Bonds 
TODAY! 











50 
LITTLE 


SAVES SO MUCH 


Here’s practical economy for your shop...a vise 
that costs so little...a vise that cuts down operating 
time ...a vise that eliminates the need for expensive 
jigs and fixtures—Speed Vise does all this and more. 


tw YOU SAVE TIME with Speed Vise because with 
a half-turn and a lift of the handle the jaw is 
free to slide to any desired opening... and 
you have positive locking with the same speed 
and ease. 


x YOU SAVE MONEY with Speed Vise because many 
a interchangeable Speed Vise jigs and fixtures 
Write today for complete can be made for the price of one old style type 


information and prices. box jig. 


CARDINAL MACHINE COMPANY 


1819 Dana Street, Glendale, California 
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H. L. BUSHMAN CO. West Central Ave. 
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“SHEETS 
“COILS - BOXES 
~ MOLDS 
DRUMS - PALLETS | 
400 MODELS 

rompt Delive 


P ry 
Write for full particulars 








Handles 
up to 3” wide, 
K," (app.) thick 


Write for details 


p JAC DEVICES, INC. 
96 High St., Hingham, Mass. 
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LIFTING 
PREPARES COIL STOCK FOR PRESS 
DEVIC ES New Low Cost 
FAST “SAFE. BETTER LIGHT-DUTY 
~~ STRAIGHTENER 





stock 











ally. 
with capacities up to 31%”. 


Multiple feed models have 12 slide feeds. 
Also Automatic Tapercutting Heads for 
Angles 0-180°, inside and outside. 
New York 16, N. ¥ 
CIRCLE INFORM-A-GRAM KEY NO. 1743 





N 
KARL A. NEISE 404 4th Ave, Dept. TP Bh TITS 


Do you save money with several accuracy jeopardizing 
set-ups when one set-up could do your work? We think not! 


With our WOHLHAUPTER MASTERHEAD IN ONE SET-UP you 
do boring, facing, recessing, undercutting, turning, etc. on ONE 
machine and ¢ Save considerable time ¢ Increase production ¢ In- 
crease efficiency © Utilize your present machine park more economic- 


9 models of the WOHLHAUPTER MASTERHEAD available 


All models have automatic feed and automatic end release. 


3 ay = 


nToolS 











a 


on the ROYAL MASTER TG-12 Centerless Grinder 
Apply the versatile Royal Master TG-12 to your grinding problem. 
it will finish grind from .004 to 1 % inches in diameter. 


it may be used for either plunge or thrufeed grinding with conversion to 
either a matter of minutes. 


lt may be put to work without prior spindle warm up time with un- 
paralled accuracy and dependibility - (Based on machines in use for 
5 years.) 

Low ‘depreciation based on inital cost - Ease and speed of set up 
time due to accessibility of work zone - Rapid replacement of work 
wheel and packaged hydraulic system for automatic cycling, are other 
features of the TG-12. What are your requirements? 


May we demonstrate the TG-12 for you on your parts? 


Also Grinds Wood, Non-ferrous Metals, Fibre, Hard Rubber, Cork, etc. 








Production Grind - Tungsten Carbide - Steel - Stainless 
Glass - Plastic or Carbon to .0002 or 6 to 8 Micro finish * 


: (] Please forward literature describing the TG-12. 
PERS. TITLE 
FIRM 
STREET 
CITY STATE 


. 
- 
. 
. 
. 
. 
. 
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[) Please contact me regarding my “centerless grinding’ requirements. 


ROYAL MASTER INC. 240 state Hwy. 23, Riverdale, N. J. 
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ELECTRONIC SYSTEM FOR 
GRINDER GAGING AND 
WHEEL FEEDING 


An electronic automatic gage and 
wheel feed system has been devel- 
oped for use on through feed center- 
less grinders producing production 
parts. 

The Kaydon Size-O-Tron, built by 
The Kaydon Engineering Corpora- 
tion, Muskegon, Mich., is the result 
of years of research and practical 
use for several years in grinding pro- 
duction parts in the Kaydon plant. 

The Size-O-Tron utilizes the feed- 
back principle as it automatically 
gages the parts being ground, auto- 
matically adjusts the grinder to com- 
pensate for wheel wear and auto- 
matically records the size. The fin- 
ished work is continuously gaged as 
it emerges from the machine and the 
information from the gaging unit is 
fed back to the machine, automati- 
cally adjusting all variables that ef- 
fect size changes. 

One operator can run several ma- 
chines, operating at full speed, and 
manual gaging is virtually elimi- 
nated. On numerous _ operations 
where successive passes through 
three or more grinders were former- 
ly required, at least one machine in 
the bank can be eliminated. 

Scrap loss is usually restricted to 
set-up pieces, and all parts ground 
are so much more uniform that fur- 
ther inspection of the parts is not re- 
quired. 





Should the parts being ground de- 
viate more than 10 millionths of an 
inch from the desired size, the elec- 
tronic controls detect the trend and 
start to correct the condition. If 
some extraordinary condition arises 
which is beyond the ability of the 
Size-O-Tron to correct, the auto- 
matic controls stop the grinder im- 
mediately and a red warning light 
shows that attention is required. 

In actual operation, the Size-O- 
Tron attached to a conventional cen- 
terless grinder is capable of main- 
taining a tolerance or spread of 
0.000050” disregarding the inherent 
inaccuracies of the machine. If the 
variation within the machine does 
not exceed 0.000050”, a total toler- 
ance of 0.0001” con be maintained. A 
practical total tolerance with a well 


. . « Continued on Page 177 
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300% Greater Tool Life 


has been obtained in one 
automotive company’s 
crankshaft dept. using 


DRILLMATION 
AUTOMATION 








Model 1000 D-H € ; 
Drilling Machine s 


TAPMATION 


12 NECESSARY, Exrcluscve FEATURES IN 1 UNIT 


@ DULL TOOL CONTROL 
Unit will withdraw tool from work 
and indicate to operator when tool 
becomes dull. 

@ RAPID TOOL CHANGE 
Tool may be replaced without 
changing the controls. 

@ UNIFORM TIME CYCLE 
Maintains comparatively constant 
ons cycle even when tools become 

ull. 

@ SELF-CONTAINED HYDRAULIC SYSTEM 
Delivers only the oil pressure 
required to overcome machining 
resistance. 

@ COMPLETELY AUTOMATIC 
Enclosed electric controls. Unit is 

“Fail Safe’ 


@ THRUST CONTROL 
Maximum thrust may be set to 





protect tools. Will not surge at 
break point. 


FEED CONTROL 

Infinitely variable and positive feed 
rate. 

RAPID APPROACH AND RETURN 
Variable irrespective of RPM. 
MICRO DEPTH CONTROL 

Depth will repeat within .0005 inch. 
EMERGENCY QUILL RETURN 

Button on front of unit. Aid in 
setting tools. 

COOL OPERATION 

Low volume high pressure hydraulic 
pump used on power stroke only. 
Air power used for rapid traverse. 
PRODUCTION MACHINE 


Mount in any position. Quiet oper- 
ation. Self lubricating. 


“FOR THE HOLE FIELD” 


DRILLMATION CO. 
6500 E. ELEVEN MILE ROAD 
CENTER LINE, MICHIGAN 

JEfferson 9-2030 
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Linden 3-3700 


STAMPINGS --- SHORT RUNS 


O'S? A 


A dependable service for small quantity requirements for new 
developments and production up to 50,000 pieces. 
LIVERY — ACCURACY — backed by 25 years’ experience. 


SMALL LOT STAMPING CO. 


“Dedicated to Short Runs” 


QUICK DE- 


1025 W. Biancke St. 
Linden, New Jersey 
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Faster Milling... 
at lower cost! 


NEWCOMER RC 
MILLING CUTTERS 


using “THROWAY” Carbide 


Inserts... another “Years 
Ahead” development 


The new RC Milling Cutter 
combined with Newcomer “Thro- 
way” Carbide Inserts is the answer 
to higher milling production at 
lower cost! Mechanically held in- 
serts with proper clearances permit 
heavier feeds and faster speeds. 


Easy to Index! 


Patented Super “Jack-Lock” 
facilitates removing worn cutting 
—_ and reindexing to new cutting 

ge. 


Uses “Throway” Carbide Inserts 


a ae inding time and costs 
elimina orn inserts are 
carded. g - stocks are kept to 
a minimum .. . Bottlenecks in 
grinding room are eased. 






Cutter Inventory Slashed! 


One cutter body used to mill 
both steel or cast iron by using . 
proper grade of Newcomer carbide. 
Cutier stocks are minimized . . 
Fewer cutters necessary as job will 
no longer have to wait on over- 
taxed grinding rooms. 


Designed for Long Service! 


Two piece construction of hard- 
ened cutter bodies minimizes re- 
placement cost. Mechanically held 
carbide inserts cut breakage to a 
minimum. 


Call your Newcomer representative, or write... 


Newcomer Products, Inc. 
LATROBE, PA. 
General Sales Office: 
512 Franklin Ave. 
Pittsburgh 21, Pa. 
CHurchill 1-4060 
BRANCH OFFICES IN PRINCIPAL CITIES 





CIRCLE INFORM-A-GRAM KEY NO. 1753 















FIRMLY 
BUT GENTLY 


with WOODWORTH 
CHUCKING EQUIPMENT 


Our s90gh looking char- 
acter whe@eis helding the 


| smi 





a Jependable 
ion machin- 


letter to the 
worth Compa 
him promptly 


will place 
your service. 


7Hecunacy you can Ceise~ 


WOODWORTH 


1300 East Nine Mile Road 
Detroit 20, Michigan 
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Roussenwf 


13 

PRESS 
DOUBLE 
CRANK 


0.8.1. PRESS 


THESE 4O-TON presses 


take job after job in stride and give you top speed 
and uniform output on a variety of work. They 
stress simplicity in every detail to achieve quicker 
set-ups, easier changeovers and simpler operation. 
All are extra rugged, high precision units, made to 
withstand hard usage and assure long, satisfactory Cnotee ors os 


service. They are very moderately priced. in 5 to 40-ton sizes. 
Manvfacturers of Rousselle Presses 5 


SERVICE MACHINE CO. 2310 wes: 78th street © Chicago 20, Ill. 
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DEEP 
THROAT 
PRESS 







Significant savings 
may result if you let 
our engineering staff 
assist you. There is no 
obligation. 


* 

Rousselle Presses are 
sold exclusively 
through leading 

machinery dealers. 








ANGLE TANGENT TO 
ow RADIUS WHEEL DRESSING 
WITH NEW VERSATILE TOOLS 


MIGHTY GOOD AT ANY PRICE 
BUT TOPS AT ONLY $149.50 


(Both tools including diamonds) 


The G-5 RADIUS DRESSER is a precision 
engineered tool that will dress either a 
convex or a concave radius from .015”’ 
to 1.750’ on a 7 inch or 10 inch wheel, 
and it may be set to the exact radii 
desired. Graduated stops allow you to 
dress any desired portion of a radius. 
The spring tension journal insures chat- 
ter free operation. The G-2 ANGLE 
DRESSER AND TOOL HOLDER is actually 
two tools in one, having an easy to 
read vernier scale 0° to 180° giving ac 
curacy within 2” of 1°; an excellent 
time saver to set up small jobs to be 
milled, drilled, tapped, etc., on any de- 
sired angle. 


Our fixtures will dress most radii and angles tangent to 
each other, similar to those shown below. 


handsome, wooden storage box. 
Write for complete information. 


Distributorship available in select territories. 





BOX 22, ELMWOOD STATION PROVIDENCE 7, R. I. 
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Since 1903 


black 
devil 
TWIST DRILLS — REAMERS 


7 ~ 


CELFOR TOOL COMPANY 
DIVISION OF AVILDSEN 
TOOLS & MACHINES, INC 
MAKERS OF aaa Pl ENTURY 
YORK PLANT s 

NEW YORK 13 
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. . - System from Page 174 
maintained machine on the produc- 
tion line is 0.000150”. 

A recorder prints a continuous 
story of the size maintained, also 
shows shutdowns and thus tells the 
day’s history of the grinder’s effi- 
ciency. 

Kaydon developed this Size-O- 
Tron to assist in grinding billions of 
needle rollers which Kaydon pro- 
duces for use in automatic transmis- 
sion, universal joints, steering gears 
and clutches for the automotive in- 
dustry. 





SINGLE PROBE 
CONTROLS MULTIPLE 
TRACER MOVEMENTS 


Development work on a new line 
of electronic hydraulic tracer control 
machines, performed in conjunction 
with Pegasus Laboratories, has been 
completed by Tracer Control Com- 
pany, 595 E. Ten Mile Rd., Hazel 
Park, Mich. 

Successful field demonstrations 
under actual production conditions 
have been made to airframe manu- 
facturers and machine tool builders. 
An important feature of the new 
three-feed Duplimatic is that it ac- 
complishes plane and depth control 
with a single probe. 

Good surface finish with accuracy 
in tracing has been possible with 
Tracer Control’s standard line of 
Duplimatics for several years, but 
the high feeds — up to 100”/min — 
required in airframe and other high 
speed machining, can now be offered 
for the first time. The only limit of 
speed now lies in the natural fre- 
quency of the machine tool itself, as 
the response-stiffness of the new 
electric-hydraulic system is far in 
excess of present machine tool de- 
sign. 

The new “E-Series” allows tracing 
within ful range of the machine tool. 
Conventional operation of the ma- 
chine tool is not restricted. Unim- 
peded use of all conventional con- 
trols is accomplished after installa- 
tion by automatic push button inter- 
change. 

The new tracer control equipment 
can be supplied as original equip- 
ment on machine tools or be installed 
on existing machines in the field. The 
natural frequency of the machine 
tool, new or old, can be predeter- 
mined and tracer performance pre- 
dicted prior to installation. 





You can obtain your copy of 
Metifax Magazine by writ- 
ing to Dan Daniels, Metlifax 
Magazine, 1975 Lee Road, 
Cleveland 18, Ohio. 
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\ ETALON 
\ INGAGE 





measures the 
exact BORE or 
blind hole size! 
Reading: .0001 

Size: 3/16” to 1.6” 





Takes accurate measurements of blind holes. No masters 
or setting rings—measures directly oxy .000)1 
Automatic alignment 
guarantee ext 


tended. | 


CORPORATION 
122 East Second St 
Mineola, L. |., N. Y 

















BENDER-CUTTER 


CUTS, BENDS, PUNCHES 


Available in hand or air operated 
models, the MULTIFORM is shipped 
complete with full assortment of dies 
and mandrels to form and cut round or 
flat stock up to '/"xli," as illustrated. 
Punching and round end blanking dies 
available. Other models up to '/4"'x4" 
air operated. 


ALSO AIR OPERATED MODELS 


J. A. RICHARDS C0. KALAMAZOO, MICH. 








WRITE FOR DESCRIPTIVE CIRCULAR 
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SPECIFY TOP QUALITY | 





ga A New Extended Range of O. D. Symbol 
ARBOR SPACERS \O> Listings For ECONOMY Bushings 


SHIMS and SPACING 

COLLARS e Arbor Spacers and 

Shims in 20 sizes and thicknesses from ECONOMY ’S new “Dimensional Data Sheet No. 
001” to .125”. Arbor Spacers furnished 
with standard keyway; Shims, with no 
keyway. Also Spacing Collars in nu- 
merous popular diameters, and in 


thicknesses from 14” to 3”. Hardened Jig Bushings by symbol listings up to 5” O.D. by 


7-A” includes an extended range of Standard Drill 


and ground; edges chamfered. Fur- ; ahs : 
nished with standard keyway. 5” in length. This eliminates all need for detailing. 


You specify by symbol and hole size only. 





Ask for ‘Dimensional Data Sheet 
No. 7-A”’ TODAY! 


STOCK = ECONOMY 100t & MAcnine company 
Made from 1828 South 68th Street © Milwaukee 14, Wisconsin 


tempered stock, rolled to close toler- 
ances, 14” x 25’ coils packaged in trans- 
parent plastic boxes, except above 

. Strips 14” x 12”, in cellophane. 
27 thicknesses. All thicknesses from 
.001” to .032”. (For use in precision 
fitting, checking clearances, inspec- 
tion and production work.) 
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Sei 
Lr she . Made from music wire. All 
Z Cage aN nt \\ 2. 4 “ “ 
am “ey ESM sizes in diameters 3/32" to 
we. » “D “) wry “iit WN 1-1/2". All 10" long. 
*) Witun . ne 
, ee W) dei Select the size required and 
SHIM <i wD agit cut to length wanted. Saves 
STOCK « | \y ery Wty time and money. 
~ , | Ss SY > 
















- — 
ected [rom . . 
porerans 5 7 Extension Spring Assortment 
to precision limits, Made from music wire. 
free from burrs, and pro- All sizes in diameter 1/8" 
tected by oil coating. Coils packed in to I". All 11" long with 
carton for easy dispensing and protec- loop or hook at both 
tion. 15 thicknesses, .001” to .032”. ends. Cut to length de- 
spl x 12”; coils 6” x 120”. Avail- sired. ——QtREE 
able also in two assortment packages 
—I2 thicknesses, .001” to .015”, aaa Listi FREE 64 Pg. Catalog ; 64 P 
15 thicknesses, 001” to .032” a | isting numerous tool room needs such as plastic g- 

, . ’ and steel ball handles, machine handles, hand CATALOG 


wheels, hand knobs, etc. 














WRITE FOR 
Mustrated Brochure 
and Price List! 


4.455 


| <<; STEEL BLUE 
DETROIT STAMPING CO.| Jauemememme | = Muceyit/ ot TS 


} } ' : 3 ; Taking Dies o utes. The dark blue background 
344 MIDLAND AVE. @ DETROIT 3, MICH. A ‘? hi Voatbiinene makes the scribed lines show up in 
GZ ~ pre sharp relief, prevents metal glare. 

Increases efficiency and accuracy. 
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Frank J. Rossmann has been ap- 
pointed assistant to the vice presi- 
dent, Field Sales Division, Giddings 


& Lewis Machine Tool Co. He will 
undertake special sales assignments 
covering the product applications of 
all Giddings & Lewis divisions. His 
headquarters will be in Cincinnati, 
O. 


George W. Stamm is the new gen- 
eral manager of sales for Crucible 
Steel Co. of America. He is located 
at company headquarters in Pitts- 
burgh. Felix Kremp has been named 
assistant product manager-high 
speed tool steel sales and E. E. Lull, 
assistant product manager-tool steel 
sales. 


John H. Locke, Jr. has been pro- 
moted to eastern district manager 
for John Bath & Co., Inc., with head- 
quariers in Philadelphia. He is suc- 
ceeded as sales engineer at the Phil- 
adelphia office by Thomas P. Tucker. 


The appointment of Ervin J. 
Baumrucker as general sales man- 
ager of Clearing Machine Corp., divi- 
sion of U. S. Industries, Inc., has been 
disclosed. George Herrick has be- 
come sales manager for the Detroit 
area. 


William E. Burns is serving as 
sales and engineering representative 
in southern California for Michigan 
Tool Co., headquartering in Downey, 
Calif. The sales and engineering 
representative in the Pittsburgh area 
is Robert C. McCartney. 


William J. Martin has become dis- 
trict manager for Michigan Abrasive 
Co. in the Cleveland-Columbus- 
Pittsburgh area. 


The promotion of Wesson C. Miller 
to sales manager has been announced 
by The Parker-Hartford Corp. 

Norton Co. has appointed three 
new abrasive engineers and reas- 
signed a fourth. Bruno D. Hendrick- 
son who has been an abrasive engi- 
neer since 1954, will cover the part 
of western New York in the Buffalo 
area. Robert T. Haigh will serve in 
part of the western New York area 
with headquarters in Rochester; 
Charles R. Garfield, northwest Penn- 
sylvania; and David L. Lloyd-Rees, 
a territory consisting of Pittsburgh 
and southwestern Pennsylvania. 

Malcolm Onwood has joined the 
eastern staff of Chicago-Latrobe 
Twist Drill Works covering the cen- 
tral Connecticut territory. Paul 
Rangel is operating out of the Los 
Angeles branch with several other 
field men who serve the southern 
California territory. 


David M. Gaskill is serving as 
manager of industrial equipment 
sales for Brush Electronics Co., divi- 
sion of Clevite Corp. 


George A. Viscomi has moved into 
the position of sales manager for the 
Manufacturing Division of The Lees- 
Bradner Co. He will be responsible 
for the marketing of the company’s 
gear hobbers, spline hobbers, and 
thread millers. 


The new direct sales representa- 
tive for Hy-Pro Tool Co. is Jack 
Merritt. He will operate out of the 
Detroit office, covering Michigan. 





ee 
DURABLE 
Sleeve Supported 
PERFORATORS 


a 
For Spring-Loaded Or 
Solid Stripper Designs 
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Putnam Tool Co. has named Mel- 
vin L. Weinberg as vice president in 
charge of sales and service. 

Peter Flesch is the new sales rep- 
resentative in the New York City and 
Long Island areas for Empire Tool 
Co. 

Sven E. Widen has taken over as 
assistant sales manager for The At- 
rax Co. His primary duties will be 
sales liaison with over 80 manufac- 
turer’s agents in the United States, 
Canada and foreign sales channels. 

Ex-Cell-O Corp. has named Jack 
L. Mustard as sales manager, Indus- 
trial Division. 





Get greater productivity and LONGER LIFE with Durable Sleeve 
Supporter Perforators. Punch holes easier, faster and more 
accurately in SOFT and HARD, THICK and THIN materials. You 
get positive alignment, closer clearances and burr-free holes. 
Durable Perforators DO NOT BREAK because they are sup- 
ported throughout the full stroke by the intermeshing sleeves. 


Durable Perforators, Vertically Lapped, and Electrocoted, strip 
easier, eliminate galling and REDUCE PRESS DOWNTIME. 


of hing know-how assures you 





=] 
Cc 
yr] 
Y 
io) 
TT 
m 





J 


practical answers to your perforating problems. 
Ask for our new Durable Catalogue, and Engineers 
Handbook. It’s FREE. 


Patented and made exclusively by 





DURABLE PUNCH & DIE COMPANY 


9030 South Hermitage St., Chicago 20, Illinois 
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ELEVATING WORK TABLE 


for FAST, SAFE, handling of dies 


¥ 









A strong, 
husky, 
die table with 
big overload 
safety factor 


2000 Ib. capacity 


NOW 
$245°° 


f.0.b. Chicago 


This “‘one man” 
die handler 
belongs in every 
machine shop 


GREATER LIFTING RANGE 
Sturdy, reinforced 24” x 36” Order Today — Free Trial 


table top elevates from 24’ 


min. to 42” max. above floor. Specify 10 day free trial with full 
dit ret ivilege. 

Roller bearings in wheels and ee 

casters for easy moving. Floor ‘CONOMWYW. 


lock included. 


High and low speed crank 
studs at each end of table. 


I pPVGUIYE BRIG 
4509 W. Lake St., Chicago 24, Ill. 
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COOPER WEYMOUTH 


AIR OPERATED SLIDE FEEDS 


Boost Power Press Production 


<= 








Specifically designed to solve 
the automatic feeding prob- 
lems in press rooms. Simpli- 
fied, open throat construction. 
Air operated from standard 
shop lines. Easily set up and 
adjusted at the front, rear or 
sides of press for accurate 
long or short runs. Cooper 
Weymouth Air Feeds, made in 
five sizes, will feed lengths 
up to 36”, of stock up to 18” 
in width. They are readily 
adaptable to material of ir- 
regular cross section and ideal 
for use with hydraulic presses. 


yl] coccccce 








Ask for 
Cooper Weymouth 
Stock and Wire 
Straighteners. Can 
be used with all 


Cooper Weymouth 
Air Feeds. 
SEND FOR INFORMATION ON THESE AND OTHER PRODUCTS 


COOPER WEYMOUTH, INC. 
600 HONEYSPOT ROAD, STRATFORD, CONN. 
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¢ Rugged Construction 
¢ Tested and Recommended by 





Siatete 
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NOW! Hance Too1s 





Ve Gey TOOL POSTS & HOLDERS 


Speed Your Operation .... Save You Money 








Only a second to change tools for turning, facing, drilling, boring, 
threading, knurling, cutting off or any other operation. 


¢ Great Repetitive Accuracy 


¢ Greater Rigidity 
« Saves 90% in Set-Up Time 


¢ Unconditionally Guaranteed 
Leading Lathe Manufacturers 


Write for catalog and price list. 


ALORIS TOOL CO., INC.""7, 2070" 


FLUSHING > N 
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BLISS’ ALL-NEW LINE OF BENCH PRESSES 
OFFERS FAMOUS BIG PRESS FEATURES 
Six models: Bench presses and adjustable bed and horn 

presses in up to ten ton capacity 
e Split bronze bushings in frame and connection bearings 
© Bliss Rolling Key Clutch —performance-proved on 
thousands of Bliss inclinables 
e Extra long ““V" type removable gibs 


e Extra long slide with removable connection screw, 
ball seats and removable clamping caps 


e Roll feeds, die slides and other accessories 
SEND FOR FREE LITERATURE: BULLETIN No. 1-A 





100 years of making metal work for mankind 
E. W. BLISS COMPANY 
SINCE 1837 San Jose, California 
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Boeing Airplane Company, Wichi- 
ta, Kans., is now using two new 85- 
ton contour profile milling machines 
equipped with General Electric elec- 
tric tracer control systems in its pro- 
duction of B-52 global bombers for 
the U. S. Air Force. 

Boeing’s application of the General 
Electric tracer controls has made 
possible stepped-up parts produc- 
tion, greater precision, and a reduc- 
tion in the number of machines 
needed. Actual production figures 
are classified but Boeing officials re- 
port that the machines quickly 
cleared away a six-week backlog of 
work immediately after their instal- 


lation and have not been behind | 
schedule since the third week of op- 


eration. 


The contour profile milling ma- | 
chines, manufactured by the Onsrud | 


Machine Works, are used by Boeing 


in processing spar and wing chords | 
and wing skins requiring a wide va- | 
riety of machine cuts. Many of the | 
necessary cuts require rise and fall, | 


transverse, and twist motions simul- 





Profile milling machine in operation at 


Boeing Airplane Company. Machine is 
directed by electronic tracer control. 


TRACER CONTROL DIRECTS 
VERSATILE MILLING MACHINE 


which automatically follow the con- 
tours of full-size master templates 
and control the speed of the feed 
drives. Duplicate parts, including 
those that are too complicated for a 
machinist to make even at very slow 
speeds, are turned out accurately and 
economically, according to Boeing 
and G-E engineers. 

The G-E tracer control system in- 
cludes six one-dimension tracers 








taneously. For this reason, the mil- | 


ling machines are normally set up 
with multi-purpose tooling fixtures 
which allow almost complete ma- 
chining of a single part before it 
leaves the machine. 

The multitude of operations per- 


formed by the Onsrud machine are | 
directed by the G-E tracer control | 
which operates from lineal cams or 
templates mounted parallel to the 

working surface and located near the | 


base of the machine. 
need be no more than %” thick. In 
operation, the cutting tool is guided 
over the workpiece by tracer heads 


This block diagram represents the selsyn 
tracer control equipment necessary to 
control one feed motion — there are 12 
feed motions. 


Templates | 


| 
| 
| 
| 
| 








*Reg. 


the people at 


capable of controlling three motions 
on each of two heads simultane- 
ously. Rise and fall and twist mo- 
tions use selsyn-type tracers which 
have greatly reduced machine com- 
plexity and simplified the making of 
templates. 

Boeing equipment engineers report 
that materials being machined on 
the contour profile milling machines 
range in size from extruded sections 









It’s a fast service company, staffed with personnel who 
know that “DOWN-TIME” is “LOST-TIME”’. Distributors 
in principle cities assure IMMEDIATE DELIVERY from 
over 37,000 sizes in stock. 


You get the finest quality in 3P HEAD PUNCHES and 
DIE BUTTONS, because they are made from 3 types of 
the finest tool steel, and are available in any DECIMAL 


NEVER FEEL THE PINCH! 
GET 3P PUNCHES AND DIE 


BUTTONS WHEN YOU NEED THEM. 


Porter Precision Products also make BAL-LOK* Punches 
and Die Buttons. They’re always in stock and ready for 
IMMEDIATE DELIVERY too. Any DECIMAL size. 


NO EXTRA CHARGE FOR FAST SERVICE 
HIGH QUALITY, OR ODD SIZES. 





PORTER PRECISION PRODUCTS 


PRinceton 1-6338 * P.O.Box 208 « Cincinnati 15, Ohio 
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In addition to the 12 selsyn-controlled 
feed motions, there is one 5 hp Thymo- 
trol drive used for the independent carri- 
age feed motion as represented by this 
block diagram. 


of approximately 13” in width by 
12’ in length to wing skin sections 
measuring approximately 7’ x 25’. 
Tests made on these machines at 
the Onsrud plant prior to installation 
consisted of repeat cut operations, 
depth of cut capabilities, and gen- 
eral performance tests. Repetitive 
accuracies were found to be from 
0.002” to 0.003”. In addition, a %4” 
depth of cut 7” wide on rise and fall 
with changing transverse and twist 
motions was performed. After pro- 
duction was underway at the Boeing 
plant, it was found that the machines 
were even more accurate providing 









Our illustrated “character”’ is 
about to ruin spindle accuracy 
with a hammer and drift key 
that cost a lot of money to get 
in the first place. Modern P.D.Q. 
tooling can eliminate this abuse 
..and save time and money 
as well. A quick one-sixth turn 
of the holder nut releases the 
adapter and you're ready for the 
next operation... it’s as easy as 
that. How about those machine 
tools in your plant? Get the facts 
on P.D.Q. tooling... Write fc 
complete information. 





and there 
goes 


spindle accuracy 


Representatives in principal cities. 


AKRON 11, OHIO 
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repeat cuts of accuracies to 0.002”. 
These accuracies were achieved at 
production rates as high as 30”/min. 





Closeup of four Onsrud tracing heads 
using General Electric selsyns for control 
of rise and fall and twist motions also two 
tracing heads for horizontal control. 





BUY U. S. SAVINGS 
BONDS 
TODAY 











INERT ATMOSPHERE 
PILOT PLANT FOR 
MOLYBDENUM TESTS 


The unique inert atmosphere pilot 
plant for fabricating molybdenum 
metal at Universal-Cyclops Steel 
Corporation’s research and develop- 
ment center should be in operation 
by the end of this year. 

It is unique because it will make 
possible the fabrication of molybde- 
num and other refractory metals in 
a completely enclosed room under 
an inert gas atmosphere and at a 
temperature ranging from 3500° F 
to 4000° F. 

Fabrication of molybdenum alloys 
with conventional steel mill equip- 
ment or at conventional tempera- 
tures has always been a problem be- 
cause the metal melts at a tempera- 
ture above 4700° F. The metal has 
high temperature strength at most 
temperatures, however, whereas most 
other metals become weak. 

In the pilot plant room, molybde- 
num ingots will be heated and 
formed into forged and rolled prod- 
ucts. The room will have three air 
locks — one for equipment, one for 
supplies and one for personnel. In 
addition, some machining and fabri- 
cating equipment will be inside for 
testing to determine the feasibility 
of working in an inert atmosphere, 
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SWITCH - 


FROM INVESTMENT CASTING 


TO STAMPED 
ASSEMBLY saves J | % 


Short-Run Blanking Dies Cut Unit Cost 
from $1.48 to 43¢ 








Complete Stamped 
Assembly Cost: 


43¢ cach 1m 1000 Lots 


Investment Casting Cost: 
$1.48 cach in 1000 tors 


An investment casting was formerly used involving 
additional machining operations. Converting to a 
brass stamped assembly gave the customer a more 
accurate, physically superior part at a 71% saving. 


Consider D-R Stampings for your products. Send sketch, 
blueprint or part, plus quantity, for prompt quotation. 


ROGERS 


DAYTON 


4 - (f/ 
, Manufactuing Company 





MINNEAPOLIS 7B, MINN. 
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TICKLISH FINISHING JOB? 
do it better with a Paramount Felt Bob 


If you have a tough polishing, buff- 
ing, lapping or de-burring finishing 
problem where tolerances must be 
held close, solve it by putting a 
Paramount Bob on the job. Seven 
custom shapes, 42 sizes, four degrees 
of hardness from soft to rock hard — 
there’s a Paramount Bob ideal for 
every close-quarters precision finish- 
ing job. For example: 








MICRO-FINISHING 
Paramount Felt Bobs make ultra- 
fine finishing of surfaces quick, 
easy and economical. 





DIE AND MOLD MAKING 


Thousands of die and mold mak- 
ers depend on Paramount Bobs 
to perform precision finishing 
and buffing operations. Ideal for 
removing burrs without destroy- 
ing close tolerances. 


NEW BOB ASSORTMENT KITS 


K-1 Assortment includes 24 drel ted bobs, 36 small wheels, touch-up 
— 66 pieces all together — packaged in one convenient bench top box. 
(K-2 Assortment also includes four ay 4 —_ polishing compounds.) 
These handy assortments provide bobs of just the size, shape and hardness 
you wont — and at $10.95 (K-1) and rite 95 (K-2) they ore for below the cost 
of buying bobs separately. 


See your jobber er write for literature 
BACON FELT CO. Jsosser inquiries 
467 West Water St., Taunton, Mass. INVITED 
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Model JA 
50,000 R.P.M. 


42% 


IN U.S.A. 


Weight 12 ounces; length 
6% inches; chuck size Y% 
inch. Wheel guard re- 
moved for better illus- 
tration. 


The RPM’s stay up while grinding... 
not only when the grinder runs idle. That 
means better work—longer wheel life. 

High speed grinding with small wheels 
was a Madison-Kipp development of the 
late twenties. It was born out of a press- 
ing need in our tool room. Because tool 
room grinding problems are universal, 
we believe it will pay you to utilize Kipp 
grinders in your tool room as generally 
as we do in our own. 





MADISON-KIPP CORP. 


212 Waubesa St. * Madison 10, Wis., U.S.A. 
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DEPENDABLE 
ACCURACY 


INSPECTION TOOLS made of 
MEEHANITE METAL are designed to fill 
your various Inspection and Checking 
needs. Sturdily constructed to give you 
reliable, accurate service. 


Surface Plates — Box Parallels 
Slotted Angle Plates 
Universal Right Angles 
Flat Parallels — Laping Plates 
Toolmaker’s Knees — ‘‘V’’ Blocks 
Straight Edges (Bridge Type) 
Straight Edges (Leveling Type) 
Measuring Irons 
Masterangle Plates 
Angle Attachments 


Send For Bulletin 


ACME TOOL COMPANY 


75 W. Broadway, New York 7, N. Y. 
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A MILE OR A SLICE 


IMPORTANT 


MILNE 


Fall, medium and large. 


The continent, Milne has 40 
saws cutting tool steel to your order, 
whether it’s in pounds or tons. : 

And wherever you are, a Milne man* 
is near you. There are 38 Milne 
tool steel specialists strategically 
placed to help you with tool steel 
problems and expedite your order. 
Big or little, your order gets the 


maximum in Milne service. 


Wide range of sizes 

ond grades in 

WATER HARDENING— 
NON-DEFORMING— 
SHOCK-RESISTING—HOT 
WORK AND HIGH SPEED 
TOOL STEELS 


All full length Kolorkoted 


for permanent 
identification 


Write or call for Milne’s 


Tool Steel Selector. 


‘ MILNE & CO. nc 


+5 WASHING 


TON Sr 
4 NEW Yo 
IRK 14 
N 
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Install tee NEW 


Tool Setting Gage 
On YOUR Jig Borer 





Here is the new Euclid Too! Setting 
Gage in action! Accuracy with ease 
of operation make it outstanding in 
its field! 


Take a finish cut on the first pass by 
setting the tool with a Euclid Gage. 
Eliminate the old trial - and - error 
method and — 


e@ Save time 
@ Eliminate scrap 


e@ Eliminate ‘‘shoulders’’ in the 
mouth of the bore 


e@ Eliminate nervous strain and 
anxiety of the operator 


@ Increase production, and 


@ Obtain a bore of micrometic 
accuracy EVERY TIME 


Write today for descriptive literature 


Euclid Instrument Co.\ 
743 East 232nd St. Euclid, Ohio 


REdwood 1-5522 
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Low Cost Automatic 


HORIZONTAL 
STOCK REEL 


Self-powered 
24” 
dia, *89-00 
30” $90.00 
36” $95.00 
Write for details iz 


DEVICES, INC. 
96 High St., Hingham, Mass 
CIRCLE INFORM-A-GRAM KEY NO. 1844 


Magnetic Base Indicator holders 


Stainless holding Precision 
red set in bali adjustment 


socket = like = 
as 















Erick 
Magna Holder 
Model 200B 

Only $6.50 
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ELECTROLYTIC 
METAL REMOVAL 


Grinding stainless steel aircraft 
honeycomb surfaces is an application 
for the electrolytic metal removal 
method. 

The installation view shows The 
Standard Electrical Tool Co.’s No. 
2759Y super precision spindle with 
No. 1D feed and 360° graduated 
swivel mounting base set up on the 
rail of a planer, and a honeycomb 
plate positioned on the planer bed. 

The motorized grinding spindle is 
powered by a 5-hp motor at 3600 
rpm and accommodates a 6” dia met- 
al plate wheel impregnated with 
abrasive or diamond particles. 





removal. in- 


Electrolytic metal 
volves the assembly of a (brush) 
slip ring on the back of the spindle 


for carrying the direct current 
through the spindle to the wheel, the 
wheel acting as the (cathode) nega- 
tive pull, while the workpiece rep- 
resents the (anode) positive pull. As- 
sembled on the wheel end of the 
spindle is a sprinkler-spider of cir- 
cular design with hose connection 
for spraying the electrolytic solution 
at the perimeter of the wheel. The 
wheel holder has an integral cir- 
cular well with tangent holes ar- 
ranged to carry the electrolytic so- 
lution in the wheel recess, both de- 
livering a flooding of the work area. 

The direct current necessary for 
electrolytic metal removal passing 
through the spindle is completely 
isolated with an individual design 
developed by Standard Electrical 
Tool. This isolation feature elimi- 
nates pitting of ball bearings and 
assures efficiency and longevity of 
ball bearing performance. This iso- 
lation barrier allows the direct cur- 
rent to be transmitted through a mo- 
torized alternating current spindle 
with maximum efficiency. 
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MILLER EXPANDS STANDARDIZED 
CYLINDER STOCKING PROGRAM 


The number of standardized cyl- 
inder selections offered for immedi- 
ate delivery has been boosted from 
8,000 different combinations to more 
than 14,000 by Miller Fluid Power 
Division of Flick-Reedy Corporation. 

The expanded program offers for 
the first time cushioning at either 
cap or head of the air cylinders. 
Cushioning — by means of an air or 
oil “pocket” at one or both ends of 
the cylinder — decelerates the piston 


velocity through the last 14.” of its 
stroke. This feature is desirable in 
many high speed operations or where 
heavy masses must be stopped. 

Frank Flick, president of the firm, 
reports that the expanded stocking 
program will cover 11 basic cylinder 
models of 200 psi air cylinders with 
bores ranging from 114” through 8”, 
and 11 models of 2,000 psi hydraulic 
cylinders with bores of from 114” 
through 5”. 








COMING — JUNE 3rd 





BOYAR-SCHULTZ CORPORATION 


Chicago, Illinois 
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KeepInformed « CATALOGS 
BULLETINS ¢ SPECIFICATIONS 











TOOLING & PRODUCTION 


PUBLICATION 


For Ease and Convenience Use TOOLING and PRODUCTION Inform-A-Gram Cards 


Case Histories of Consulting Jobs 
done for the jet engine industry are 
featured in a brochure offered by 
Winslow Mfg. Co., 1751 E. 23rd St., 
Cleveland 14. The company’s crea- 
tive engineering service for metal- 
working plants covers everything 
but the actual design of the product 
and its manufacture. For details on 
the service, obtain a copy of the bro- 
chure from the company, or — 
Circle Inform-A-Gram No. Bl. 


Pierce Sheet Metal and Plate in 
short to medium production quanti- 
ties with a complete line of turret 
punch presses. A bulletin presents 
specifications and information on all 
presses from the hand-operated Mod- 
el R-2 to the 150-ton capacity R-15. 
Also described are three basic types 
of work locating gages for rapid, pre- 
cise location of material without lay- 
out. For copies of Bulletin 201, write 
to Wiedemann Machine Co., Dept. 
446, 4272 Wissahickon Ave., P.O. Box 
6794, Philadelphia 32, or — 

Circle Inform-A-Gram No. B2. 


Hob Up to 144” between Centers 
with Model SH spline hobbing ma- 
chine. It is designed primarily for 
the production of either straight or 
helical splines, but spur and helical 
gears can also be hobbed. Ease of 
setup adapts the machine to the job 
shop as well as to the production 
shop. The features of the hobber are 
detailed in Bulletin 94 made avail- 
able by The Lees-Bradner Co., Cleve- 
land 11, or — 

Circle Inform-A-Gram No. B3. 


Designed As A Quick-Connect, 
Self-Sealing Breakaway Coupler for 
fluid carrying hoses is Model 730-H 
hose coupler. It features easy push- 
pull operation, free flow of fluid, and 
self-sealing on both ends upon break- 
away or disconnection. The hose 
coupler is used for service up to 2000 
psi. For details and specifications, 
see a sheet on the coupler provided 
by Char-Lynn Co., 2843 — 26th Ave., 
S., Minneapolis 6, or — 

Circle Inform-A-Gram No. B4. 


Universal Shallow Dial Gages and 
Setting Master are highlighted 
in a bulletin supplied by WJZ Tool 
Specialties, E. Park Rd., Hyde Park, 
N. Y. Information is given on Mod- 
els D and H gages and Model SM set 
master. Also found in the bulletin 
are gaging contacts and ordering in- 
formation. Direct requests for copies 
of the bulletin to the company, or — 
Circle Inform-A-Gram No. B5. 


A New Line of Hack Saw Blades 
is described in an 8-page catalog now 
available from Heller Tool Co., New- 
comerstown, O. Specifications and 
blade selection data in the catalog 
cover three types for power use and 
three for hand use. Included are sug- 
gestions for setting up power ma- 
chines, determining speeds and feeds 
and using the Helometer tension gage 
to secure correct blade tension. 
Circle Inform-A-Gram No. B6. 


The Complete Precision Rebuild- 
ing and Reconditioning Operations 
on Warner & Swasey turret lathes 
that are performed by The DeSilvey 
Corp. are discussed in a new bro- 
chure. The 22 steps in the opera- 
tion are detailed in the brochure. For 
complete information on this ma- 
chine tool rebuilding service, request 
copies of the brochure from The De 
Silvey Corp., 200 Pennsylvania Ave., 
E. Aurora, N. Y., or — 

Circle Inform-A-Gram No. B7. 








In the abrasives field Norton brings you real super- 
market convenience. Here, in the world’s largest line of 
abrasive products, is everything you need for every grind- 


ing job. 


Take tool room grinding wheels. In these, as in all other 





categories, the Norton line is 100% complete. You don’t have 
to shop around, you can get them all at Norton. And they're 
all the best wheels that can possibly be made. Because the ad- 
vanced equipment and broad experience you find at Norton 
you'll find nowhere else in abrasives manufacture. 

See Your Norton Distributor for wheels that will bring the 
value-adding profit-boosting ‘Touch of Gold” to all your 
tool room grinding operations. Ask him for the two helpful 
booklets — A Handbook on Tool Room Grinding and How To 
Select Wheels For Precision Grinding Tool And Constructional 
Steels. Distributors in all industrial areas, listed under 
‘Grinding Wheels” in your phone directory, yellow pages. 
Behr-Manning Company, Troy, N. Y., a division of Norton 
Company. Export: Norton Behr-Manning Overseas Incor- 
porated. For the booklets or other information write to 
Norton Company, Worcester 6, Massachusetts. 

*Trade-Marks Reg. U. S. Pat. Off. and Foreign Countries 


ee ee eee 
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Circle postage-free Inform-A-Gram 
Key Number for your request 











TOOLING and PRODUCTION’S Inform-A-Gram Section is a CARDload of Information 


Grind Perfect Chamfers on tapped 
or hobbed chasers with the Chaso 
Model T grinding fixture. A bulletin 
shows the fixture in use on a cutter 
grinder. Also shown and described 
in the bulletin is Model M milled 
chaser chamfer grinding fixture. For 
complete details on these chaser 
chamfer grinding fixtures, see Bulle- 
tin 116 released by Chaso Tool Co., 
Inc., Box 268, North Branch, Mich., 
or—Circle Inform-A-Gram No. B8. 


Die-Casting Machines are detailed 
in a new bulletin from The Cleve- 
land Automatic Machine Co., Cin- 
cinnati 12, O. Covered are Models 
50, 200, 400-N and 600 die casting ma- 
chines designed to produce better 
castings faster. Each model is shown 
and described and its specifications 
listed. For further details on these 
machines, see the bulletin issued by 
the company, or — 

Circle Inform-A-Gram No. B9. 























Adhesives, Coatings and Sealants 
are highlighted in an eight-page fold- 
er from Angier Adhesives, 120 Potter 
St., Cambridge 42, Mass. A _ two- 
page chart lists the company’s ad- 
hesives complete with principle uses, 
characteristics, color, base solvent, 
application, etc. Also discussed are 
the company’s service and facilities. 
The company will provide copies of 
the folder, or — 

Circle Inform-A-Gram No. B10. 


Capacities from 1 Oz/Hr to 4,000 


| Gal/Min are a feature of industrial 
| spray 


nozzles manufactured by 
Spraying Systems Co., 3201 Ran- 
dolph St., Bellwood, Ill. A catalog 
lists the nozzles in tabular form with 
complete data on the spray pattern, 
external dimensions, pipe size, ori- 
fice diameter, capacities and spray 
angles. Also covered is related equip- 
ment. For copies of illustrated Cata- 
log 24, contact the company, or — 
Circle Inform-A-Gram No. B11. 


Cut Most Materials at Speeds of 
1,000 Sfpm and more with NewMet 
high velocity cutting material. It 
is designed to perform at normal 
carbide speeds or the higher ceramic 
and cemented oxide speeds. A bul- 
letin presents cutting performance 
records. In addition, it lists stock 
sizes and prices. Newcomer Prod- 
ucts, Inc., Latrobe, Pa., will issue 
copies of the bulletin containing de- 
tails, or — 

Circle Inform-A-Gram No. B12. 


Build Economical Equipment with 
Dexion slotted angle. This steel 
angle has diamond-shaped cutting . 





For Sharpening Steel Tools, as well as for 
surface, cylindrical and internal grinding on all 
steels, Norton G Bond and BE Bond Wheels — 
in 32 ALUNDUM®*, 38 ALUNDUM, 19 ALUNDUM or the 
new non-premium priced 44 ALUNDUM abrasive 
_ add the money-saving, cost-cutting “Touch of 


marks accurately spaced 3” apart to 
assure proper measuring and cutting. 
A bulletin discusses the features of 
Dexion and pictures typical installa- 















For Carbide Grinding, Norton diamond 
wheels are the recognized “ Crown Jewels.” Made 
in the regular B resinoid bond for wet grinding 


| . . . 
Gold.” These vitrified bonds are the most efficient and the B6 resinoid bond for dry grinding. For tions. In addition, the entire Dexion 
ever developed for precision and semi-precision many carbide grinding jobs Norton K Bond * s : ‘ 
grinding. CRYSTOLON* wheels are often the best investment. line is illustrated and described. 












Copies of the bulletin are supplied 
by Acme Steel Co., 2840 Archer Ave., 
Chicago 8, or — 

| Circle Inform-A-Gram No. B13. 











(NORTON 


ABRASIVES 


to make your products better 


NORTON PRODUCTS: Absatives « Grinding Wheels 
Grinding 





For Cutting, Gouging, Beveling or 
Grooving of All Metals, use the Arc- 
air torch. A four-page bulletin cov- 
ers the mechanical operation of the 
torch and discusses the Arcair proc- 
ess. Featured are numerous new ap- 
plications for the Arcair torch. In 
addition, several case histories are 
shown and data on Arcair electrodes 
presented. Copies of Bulletin 6-1 are 
supplied by Arcair Co., 419 S. Mt. 
Pleasant St., Lancaster, O., or — 
| Circle Inform-A-Gram No, B14, 







For Die and Mold Finishing, Norton mounted 
wheels bring you big savings on the widest range 
of tool room jobs. They’re a 100% complete line, 
for all requirements. 


Marhin 





BEHR-MANNING PRODUCTS: Coated Abrasives 
Sharpening Stones 


W-1764 © Behr-cat Tapes 
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When storm clouds gather 
turn fast to 


Bushings a bottleneck? Cut 
production delays. Reduce 
bushing wear as much as 20% 

_. With precision finished Accu- 
rate Drill Jig Bushings. Bushings hold dimensional 
accuracy longer because they’re made of chrome bearing 
steel. You get them faster, too....“ 
ment on all cataloged standard sizes. Custom orders receive 


same day” ship- 


special custom service. Eight conveniently located warehouses 
to serve you better. Write today! 


ACCURATE BUSHING COMPANY 


ASA STANDARD DRILL BUSHINGS * PRECISION PARTS 
PIERCING PUNCHES 


__CIRCLE INFORM-A-GRAM KEY NO. 188! 


444 North Avenue, 
Garwood, N. J. 











LARGEST variety of... 


standard circular FORM TOOLS and BLANKS. 
Over 600 sizes carried in stock for 
IMMEDIATE DELIVERY. 


It’s no longer necessary or 9 ~ to pe 
grind’ tools or purchase “made t der” tools for 
short run jobs. Let SOMMA STANDARD CIRCULAR 

~ FORM TOOLS give you uni- 
form, correct dimensions, 
better finish and appear- 
ance, less set-up trouble. In 
short—maximum production 
at the lowest cost. 










Send for new catalog now 
listing DAVENPORT STAND- 
ARD TOOLS and BLANKS as 
well as many new sizes of 
BROWN & SHARPE STAND- 
ARD TOOLS and BLANKS. 


West Coast Warehouse: 576 No. Prairie, Hawthorne, California 





SOMMA TOOL COMPANY Inc. 


Manufacturers of Standard and Special Precision Form Tools 
BROWN STREET « WATERBURY, CONN. 
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M1238-1818 — Range 18” x 18”, working 
distance 9” to infinity. Reads to 0.001” up 
to 24” working distance. Protractor ocular 
reads to 3 minutes of arc. Image is erect. 


Cut inspection 
time in half 
with new Gaertner 

Coordinate Cathetometers 


These convenient, reliable optical 
instruments permit making precise co- 
ordinate measurements in a _ vertical 
plane. The two dimensions are measured 
with one setting, object does not have 
to be rotated. Inspection time is cut in 
half and resetting errors eliminated. 


Versatile Gaertner Coordinate Cathe- 
tometers are ideally suited for precision 
measurements on large objects; also ob- 
jects or points in recessed, remote, or 
inaccessible locations. Applications in- 
clude measuring jet engine sections, 
complicated castings, printed circuits, 
bolt holes and bosses on large piece parts, 
traces on cathode ray tubes, etc. 


Because these are optical rather than 
mechanical measuring instruments, you 
make non-destructive measurements 
without contact, distortion, or concern 
about pressure being applied to the ob- 
ject when making a setting. Instruments 
available in English or Metric system. 


M1236-46— —— > 
Horizontal range 6”, 
vertical range 4”. 
Reads to 0.0001”’, 
working distance 5” 
to infinity. 





H 
j 
i 
4 


<—— M1236-22— 
Range 2” x 2”, reads 

to 0.0001’. Working 
distance 5” to infinity. 
Shown with 19 mm 
mounting rod, and without 
telemicroscope. Instrument 
permits precise coordinate 
movement of other objects 
such as photo cells, 
probes, etc., in place 

of telemicroscope. 


Write for Bulletin 188-53 


The Gaertner 


Scientific Corporation 
1242 Wrightwood Ave., Chicago 14, III. 
Telephone: BUckingham 1-5335 
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Move Stampings or Scrap from 
Press to Tote Bin with the Rapistan 
Press-Veyor, Jr. and the magnetic 
Press-Veyor belt conveyor. The 
Press-Veyor, Jr. cleated belt con- 
veyor is a light-duty unit. The mag- 
netic Press-Veyor using a magnetic 
field to keep stampings or scrap on 
its steeply inclined belt, is ideal in 
crowded areas. The Press-Veyor, Jr. 
is covered in Bulletin LPV-56 and 
the magnetic Press-Veyor in Bulletin 
MPV-56, both released by The 
Rapids-Standard Co., Inc., 342 Rapis- 
tan Bldg., Grand Rapids 2, Mich., 
or—Circle Inform-A-Gram No. B15. 


Broaching Accuracy of 06.0005” 
throughout the stroke is a feature of 
new vertical twin ram _ broaching 
machines. They are available in 
capacities ranging from 5 to 25 tons, 
stroke lengths from 30” to 100” and 


VERTICAL TWIN RAM 
BROACHING MACHINES 


cutting speeds between 4 and 35 fpm. 
An eight-page brochure details the 
machines and provides installation 
and specification data. Copies of the 
brochure are supplied by Detroit 
Broach & Machine Co., Rochester, 
Mich., or — 

Circle Inform-A-Gram No. B16. 


The Characteristics of Kennametal 
Grade K501 are presented in a new 
two-page bulletin from Kennametal 
Inc., Latrobe, Pa. Grade K501 is a 
tungsten carbide with platinum bind- 
er for severe corrosion. The bulletin 
also gives typical uses, workability, 
and physical and chemical properties. 
The company will provide copies of 
the bulletin containing details, or — 
Circle Inform-A-Gram No. B17. 


A Removable Stud Assembly for 
Conveyor Rolls is featured in a bulle- 
tin from Bearings, Inc., 3634 Euclid 
Ave., Cleveland 15. This assembly is 
reported to cut maintenance time to 
service conveyor rolls from hours to 
minutes. For further details, request 
a copy of the bulletin from the com- 
pany, or — 

Circle Inform-A-Gram No. B18. 


The Complete Line of Campbell 
Abrasive Cutting Machines is graphi- 
cally described in Bulletin DH-460- 
B released by American Chain & 
Cable Co., Inc., Campbell Machine 
Div’n, Bridgeport 2, Conn. These 
cut-off machines are made in many 
styles and models for both dry and 
wet cutting. Twelve models of vary- 
ing capacities are pictured in the bul- 
letin. Specifications are provided in 
tabular form. Also included is data 
on Allison abrasive cutting wheels. 
Circle Inform-A-Gram No. B19. 


189 


New Features of Model 200 Center- 
less Lapping Machine are discussed 
in Bulletin L-56 released by Size 
Control Co., 2500 W. Washington 
Blvd., Chicago 12. Among the new 
features are steel pans under each 
set of lapping rolls to permit wet 
lapping and prevent losing small 
parts, a redesigned cabinet, and ad- 
justable spacing between lapping 
rolls. The bulletin discusses lapping, 
pictures and describes the machine, 
and gives operating instructions. 
Circle Inform-A-Gram No. B20. 








TRANSPORT 


v 





with 





A portable, height adjustable, steel 
table-truck-work bench! Used for die 
transfer, machine feeding, assembly 
(at best height, in best light). For lift- 
ing, lowering, transport of all compact, 
heavy loads. Saves “handling” acci- 
dents to both men and materials. 
Saves minutes for men wherever used. 


Write* 
for NEW, FREE Bulletin 
No. P-2408 






Harnilton Too! 


ADDRESS 


2408 





Recent changes and addi- 
tions provide many bonus 
features. 














Unobstructed perimeter 
(work from any side!) 





Six 
Wheel 
Models 












Capacities to 5,000 pounds. 


PORTELVATOR 


Handy HAMILTON Portable, Elevating Table 


3 table surfaces 
4 point support 
Four 
Wheel 
Models 











Special 
Designs 
tool 








More Service 
for Less Money than 
Any other unit of equipment 





THE HAMILTON TOOL COMPANY 
832 South Ninth Street 
HAMILTON, OHIO 


. 
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processes give you 
* tremendous savings 
¢ high production 


¢ uniformity of finish 





Savings on deburring, descaling, grinding, polishing, coloring and 
surface improvement by Roto-Finish barrel finishing processes are 
tremendous. Expensive hand finishing can be eliminated. 


Results Guaranteed ! Send samples of finished and unfinished parts 
to Roto-Finish. Roto-Finish Sample Processing Laboratories will prove to 
you — before you buy — that Roto-Finishing will give you the results you 
want. Furthermore, Roto-Finish guarantees to produce the same 
results in your plant that are achieved in sample processing. 


let Us Help You with Your Problems 


K2%6-Femcdhe, (GO) COMPANY 


P' " 
3729 Milham Rd., Kalamazoo, Mich. bene Fi 3-5578 
CIRCLE INFORM-A-GRAM KEY NO. 190! 
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WHAT’S { pe ee 
YOUR 9 | 
ENGRAVING | 5 | 
PROBLEM =! : 
papi ie ——_—— 
see | 
acters use Preis- | There’s a Model avail- 
eg Mode! UE or | able to solve all your 
© Does work require particular problems 
heavy duty | ly. 
noes | 
Preis is the ‘‘one 
: Sorting ae of | source’’ solution for 
electrical or diamond | your engraving prob- 
OY mor UM. lems. Comptete tine of 
steel ors or Giese for acld | ments are available for 
Prelg Bante Model i all makes and models. 








TRADEMARK Write for complete de- 
tails and rices. For 
immediate attention write 
directly to manufacturer 
below. Ask for nearest 
representative. 














H. P. PREIS ENGRAVING MACHINE CO. 
647 U.S. Route 22 Hillside, N. J. 
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ON HANNIFIN STOCK 
HYDRAULIC PRESSES 






1-TON, Bench Type............ $ 605 
2-TON, Bench Type............ $ 680 
5-TON, with Base.............. $1,530 
8-TON, with Base.............. $1,605 
10-TON, Floor Type............. $2,290 
25-TON, Floor Type..........+.-- $3,790 


Prices complete with motors and starters F.O.B. our 
press plant, St. Marys, Ohio, subject to change without notice, 


DELIVERY FROM STOCK 


Demand for these popular presses is so consist- 
ent we are able to produce them in quantity and 
pass the savings along to you. 

Construction-wise and quality-wise these small 
general-purpose presses are identical to the 
larger Hannifin presses, up to 150 tons. Special, 
optional controls when needed. 

WRITE for complete information on the 
Hannifin Hydraulic Press you’re interested in. 


HAN NIFIN 


HANNIFIN CORPORATION, 563 S. WOLF ROAD, DES PLAINES, ILLINOIS 
CIRCLE INFORM-A-GRAM KEY NO. 1902 





200-T LAFAYETTE STREET e NEW YORK [2, N.Y. 
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; sy Universal. Tap and 
- : <1 Die Guide. 
LASSY TOOL co. Plainville, Conn. 
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Hi-Pro Screw and Rivet Headers 
are highlighted in Circular 783-A-4 
prepared by The Waterbury Farrel 
Foundry & Machine Co., Waterbury, 
Conn. Covered are the 3i6” and %.” 
solid-die, double-stroke crank head- 
ers with respective production rates 
of 225 and 175 screw or rivet blanks/ 
min, and maximum lengths of 1%” 
and 25%”. Each feature is treated 
separately in the circular and a sec- 
tion devoted to special attachments. 
Also included are two tables contain- 
ing standard tool sizes and header 
specifications. 

Circle Inform-A-Gram No. B21. 


Solid Carbide End Mills are cov- 
ered in greater detail in revised 
Catalog 601 prepared by M. A. Ford 
Mfg. Co., Davenport, Ia. Presented 
is end mill data such as diameter, 
flute radius, shank diameter and 


over-all length on 11 different types 
of mills. The 12-page catalog also 
contains information on other cutting 
tools such as HSS and carbide rotary 
cutters, countersinks and _ special 
tools. The company will provide 
copies of the catalog, or — 

Circle Inform-A-Gram No. B22. 


Polish or Finish Surfaces with 
Clemco wet hone machines and 
rooms. The various models manu- 
factured are shown and discussed, 
complete with specifications, in a 
bulletin. In addition, the features 
and uses of wet hone are listed. For 
details, see the bulletin released by 
Clementina Ltd., 2277 Jerrold Ave., 
San Francisco 24, or — 

Circle Inform-A-Gram No. B23. 


A Complete Line of Hand and 
Electric Hoists is covered in Circular 
163 prepared by Chisholm-Moore 
Hoist Div’n, Columbus McKinnon 
Chain Corp., 174 Fremont St., Tona- 
wanda, N. Y. Included are illustra- 
tions, descriptions, and specifications 
for the various models available. 
Circle Inform-A-Gram No. B24. 





A Pul-Lift Catalog has been pub- 
lished by The Yale & Towne Mfg. 
Co., Yale Materials Handling Div’n, 
11000 Roosevelt Blvd., Philadephia 
15. Covered are roller chain and link 
chain Pul-Lifts. The lightweight 
ratchet hoist, which can be used for 
many industrial applications, is pro- 
duced in capacities of from %4 to 15 
tons. Included in the catalog are 
features, illustrations, a dimensions 
and replacement parts price list table 
and general information. 

Circle Inform-A-Gram No. B25. 
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The Redesigned Line of Trans-O- 
Mator straight line machine bases for 
automatic assembly is described in 
Bulletin 401 announced by Ferguson 
Machine Corp., Roller Gear Div’n, 
P. O. Box 5841, St. Louis 21, Mo. The 
bulletin discusses the advantages of 
standard machines over special de- 
signs. Typical applications and vari- 
ous design features are illustrated 
and dimensions given. Copies of the 
bulletin are supplied by the com- 
pany, or — 

Circle Inform-A-Gram No. B26. 





HAMILTON 
SUPER SENSITIVE, SMALL-HOLE 


REPEAT 





DRILLING MACHINES 


66 


CT the nest work , sia dé 





SINGLE OR MULTIPLE SPINDLES @ VARIOUS CAPACITIES @ WIDE RANGE OF 
























| CLEARANCES @ VARIABLE SPINDLE SPEEDS © COMPANION TAPPING MACHINES 


Designed and built to master 
the heart-breaking jobs 
which are so often attempted 
on drilling machines of 
“standard” accuracy. 


YOU 


will want full information! 
WE WILL SUPPLY IT 


ask for 
BULLETIN No. 2467 


ADDRESS 








THE HAMILTON TOOL COMPANY 
832 South Ninth Street 
HAMILTON, OHIO 








2467 
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Pays for itself time and time again. 


teeth at a time 


WARDWELL 


MANUFACTURING CO. 
3809 Ridge Rd., Cleveland 9, O. 


Steady, accurate, durable. 
wet or dry. A time and money saver. 





Ask for Bulletin describing 57T 
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AUTOMATIC GRINDER 
FOR METAL SAWS 


Cuts Costs . . . Makes Money For You! 


Will sharpen 
as many as 250 Milling Cutters, Slitting and Screw 
Slitting Saws .015" thick at one time with a variation, 
plus or minus .001" of exact diameter for entire lot. 
Automatically indexes the gang of saws, one row of 


Grind either 


& 
Maker of Largest Line of Saw and Tool Sharpening Machines —_—<|J-_—_= 








Bryant Gage and Spindle Division P. 0. Box 620-F 


Gentlemen: [) | am enclosing a print of my part. Please send me a quotation. C0 Please send literature and prices 
on the complete line of Bryant Gages. [) Please have Bryant representative call. 5 


Name Sitsiiiemianeaitinis Street SSS 


Title saaincigahaiatininiapiasinils a 





i iccieccicicinicithittiainstacnentaatiaiiainaatiiats 
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Springfield, Vermont, U.S.A. 
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USE IT 
EITHER WAY 


Full 1/3 h.p. 
G. E. Moter 















VERTICAL 


At last, a top quality industrial sander that 
provides all the most wanted features — 


ver sels for sein 19995 


iMustrated Literature on Request 


A few desirable distributor 
territories still available. 


complete 
with cord, plug, 
switch ready to use 


WALLS sates corporation 


333 Nasscu Avenue Brooklyn 22, N. Y 
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COMPLETE 
THE 
DIE-SET 
AT YOUR 
BENCH 


Lacey Die-Set 
Machine 


Here’s a truly “one 

man” press. It op- 

erates with one 
hand. Handy for 
tool and press rooms, it permits the die- 
maker to complete a die-set at his bench 
. .. Saves toolroom and handling costs. Ask 
today for full details. 


Sole Distributors 


MOORE SPECIAL TOOL CO.,_ INC. 
726 Union Avenue Bridgeport 7, Conn. 
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New Low Cost 
AUTOMATIC 
SCRAP 
CHOPPER 
3” wide $69.00 


6" wide $95.00 
12’ wide $195.00 


Write for details 


mf XS Devices, INC. 
% High St., Hingham, Mass. 
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Production Tools are highlighted 
in Catalog 1000 from Commander 
Mfg. Co., 4225 W. Kinzie St., Chicago 
24. Covered are Multi-Drill, tapper, 
Select-A-Spindle, drill chip breaker 
and Multi-Tapper. Also included in 


£ Mormsaidler 


the catalog are the Lead-Matic and 
Pneu-Matic tappers and Multi-Angle 
drill unit. Each tool is detailed com- 
plete with applications and specifica- 
tions. Get your copy of the catalog 
from the company, or — 

Circle Inform-A-Gram No. B27. 


Fast, Automatic Machining of 
Large, Complex Workpieces in one 
operation is performed by the 3AC 
single spindle chucking automatic 
produced by The Warner & Swasey 
Co., 5701 Carnegie Ave., Cleveland 3. 
The machine sets up quickly like a 
turret lathe, uses standard turret 
lathe tooling, and changes speeds and 
feeds automatically under cut. For 
complete details, see Bulletin 5613 
issued by the company, or — 

Circle Inform-A-Gram No. B28. 


Easy Tooling Installation and Ar- 
rangement are possible with Toolmor 
air cylinders. Their design provides 
compact sizes in all strokes. Uni- 
versal mounting permits either hori- 
zontal or vertical thrust use. The 
cylinders are available with standard, 
ball, swivel or threaded piston ends. 
A bulletin describing the cylinders 
and presenting mounting diagrams is 
issued by Burklyn Co., 3429 Glendale 
Blvd., Los Angeles 39, or — 

Circle Inform-A-Gram No. B29. 


Floor Trucks are highlighted in 
Booklet 57-S from Nutting Truck and 
Caster Co., Fairbault, Minn. TIllus- 
trated and described are trailers, 
drag-line trucks, dollies, jacks and 
skids, etc. In addition to specifica- 
tions, many “in use” illustrations are 
included in the booklet, which can 
be obtained from the company, or — 
Circle Inform-A-Gram No. B30. 





Feed, Orientate and Count Up To 
200,000 Items/Hr with the Feed-A- 
Matic parts feeder. It is completely 
adjustable for size, shape and count, 
and will handle a wide range of 
items. A bulletin notes the features, 
and points out and discusses each of 
them. In addition, it gives the appli- 
cations and lists typical speeds for 
standard products. Get your copy of 
the bulletin from U. S. Engineering 
Co., 40-24 - 22nd St., Long Island 
City 1, N. Y., or — 

Circle Inform-A-Gram No. B31. 
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Welded Steel Tubing is highlighted 
in a new manual published by Armco 
Steel Corp., P. O. 856, Middletown, O. 
Described is tubing formed from 
Zincgrip, aluminized, hot rolled, and 
cold rolled steels. Pressure tested 
tubing and fabricated parts are also 
included. There are sections on 
structural advantages, how the tub- 
ing is supplied, mechanical properties 
and fabrication. In addition, the 
manual contains tables, drawings 
and photos of applications. 

Circle Inform-A-Gram No. B32. 











2486 


6 


machine. 











The Hamilton No. 1-B Precision, Small-Gear 
Hobbing Machine. Generates precision spur, 
spiral, and bevel gears, face gears, worm gears, 
and worms. Maximum diameter of work piece, 


feare 


The Hamilton Precision, Small-Gear Hobbing Ma- 


chine, the hobber with a ‘‘reserve of accuracy,” 
regularly holds work spindle and hob spindle run out 


| to less than .0002”, work spindle and tailstock spindle 


alignment to less than .0002”. And this standard 
of workmanship is maintained throughout the 


Speed, feed, and indexing each can be selected indi- 
vidually and independently. THINK OF THE TIME TO 
BE SAVED BECAUSE OF THIS ONE FEATURE!! And 
scores of additional features are described in our 
Gear Hobber Bulletin No. 2486 which we will be 
glad to furnish to you FREE. 


ADDRESS 


THE HAMILTON TOOL COMPANY 
832 South Ninth Street 
HAMILTON, OHIO 
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Machine Turning and Cutting 
Tools are highlighted in the bulletin 
from Diamonite Products Div’n of 
U. S. Ceramic Tile Co., Canton 2, O. 
Included are standard shank type 
turning tools; rectangular, and lathe 
and grinder center blanks; inserts; 
and toolholders. Also discussed in 
the bulletin are machining hints and 
advantages of the tools. In addition, 
the applications are listed. Contact 
the company for copies of the bul- 
letin, or — 

Circle Inform-A-Gram No. B33. 


Oe Muste x 


jig and 


7 
JUST ADD BUSHING, 
FALSE JAWS 


DRILL 
HOLE IN 
SPROCKET ARM 


‘Heinrich Safety Drill Vise in- 
creases production with accuracy. 


HEINRICH TOOLS, INC., Dept. 137D, Racine, Wisconsin 








Expanding Jaw Mandrels are cov- 
ered in a four-page bulletin from 
Erickson Tool Co., E. 23rd and Ham- 
ilton Ave., Cleveland 14. Described 
are both the Type A step-jaw design 
and the Type B straight-jaw design 
mandrels. The bulletin, illustrated 
with product and application photos, 
gives dimensions, data on the various 
sizes and complete prices. Copies of 
the bulletin, “Erickson-Nicholson 
Type Expanding Jaw Mandrels,” is 
made available by the company, or — 
Circle Inform-A-Gram No. B34. 


VISES 





The fastest—safest—most accurate 
line of screwless type holding 


devices ever offered §@ 
to industry. | 












Speedy loading and 
unloading cuts 
production costs. 






GREAT GRIP-MASTER 
WORK SAVERS 






The Grip-Master Fixture locks make 

jig and fixture designing easier— 
does away with locking details 
and troublesome clamps. | 


Tool steel cuts faster, safer when 
locked in the grip of a Heinrich band 
saw vise. Unlike other Heinrich Vises 
guide bar is of soft cold roll steel 

to prevent damage to saw blade— 
shoulder screws are removable 

for chain feed. 


Heinrich Safety Drill Vise, with 
built-in recessed parallels, holds work 
square. Vertical V-groove provides 
positive grip on rounds—table 
mounting attachment does away with 
clamps, straps, and adapters. 

Vise cannot swing off table. 









Write for free catalog— 
learn how Heinrich 
Grip-Masters can cut 
tooling costs. - 





—— 





| 
| 
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Gage Products are described and 
illustrated in a 40-page catalog pre- 
pared by Cadillac Gage Co., P. O. 
Box 3806, Detroit 5. Presented are 
complete specifications, prices and 
sizes for the line of thread plug, 





thread ring and special gages pro- 
duced by the company. One section 
is devoted to Pla-Chek gages which 
are used for fast, accurate surface 
plate inspections. The company will 
provide copies of the catalog, or — 
Circle Inform-A-Gram No. B35. 


Tooling Requirements for Chemi- 
cal Milling are specified in detail in 
Bulletin 3 from United States Chemi- 
cal Milling Corp., 1700 Rosecrans 
Ave., Manhattan Beach, Calif. Out- 
lined are three optional procedures 
for producing the templates required 
to chemically mill flat or formed 
parts in aluminum and magnesium. 
Also included are complete chemical 
milling inspection template specifi- 
cations. 

Circle Inform-A-Gram No. B36. 


The Complete Line of Ses-Matic 
Press Room Equipment is presented 
in a 12-page catalog issued by Spe- 
cial Engineering Service, Inc., 8161 
Livernois, Detroit 4. Given are the 
features and complete specifications 
for all Ses-Matic equipment and 
technical data pertaining to steel 
coils and various other alloy stock. 
Also included in the catalog is in- 
formation on capacity, application 
and characteristics of the equipment. 
Circle Inform-A-Gram No. B37. 


Standard Inserts are the subject of 
a catalog issued by Standard Insert 
Co., 12270 Montague, Pacoima, Calif. 
They are used for plastics, sheet met- 
al and electronics applications. Dia- 
grams and specifications are given for 
each of the types available. One sec- 
tion is devoted to showing examples 
of special inserts and studs. Get 
your copy from the company, or — 
Circle Inform-A-Gram No. B38. 
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AS THIN AS YOU NEED FOR 
SLITTING, SLOTTING, SAWING 


Make tough production problems easy with the Gay-Lee 
carbide-tipped “Thinsaw.” Even when wafer-thin for the 
most delicate work, these saws provide positive alignment 
and rigidity that allow cutting free of run-out to full depth. 
Carbide tips for speed and long life, expertly brazed into 
a specially designed, patented seat that secures them 
firmly. Thickness as low as .030”, thickness tolerances can 
be held to .0001”, diameters %” to 10”. Send details of 
your problem for recommendations and quotations. 











re et Got 4 3 = 
a COMPANY 
= i ee. 
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WORLD'S LARGEST 
LINE OF WORK HOLD- 
ING EQUIPMENT— 
CHUCK JAW BLANKS, 
CAST ALUMINUM 
AND MALLEABLE 
KNOBS, WHEELS, 
HANDLES — PLUS 
HUNDREDS OF OTHER 
JIG AND FIXTURE 
COMPONENTS 














== oe eel 


COMPLETE DETAILED SPECIFICATIONS 
ENGINEERING DRAWINGS e COST SAVING DATA 
write for your copy —TODAY'! 


JERGENS TOOL SPECIALTY CO. 


Dept. TE-4, 712 E. 163rd St., Cleveland 10, Ohio 
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NEW 
LEVEL -RITE 


Machinery Mounting 


The new Level-Rite combines the features of Unisorb with the 
advantages of a rugged, easy-to-use device for precise leveling of 
machines. Machines are completely ‘‘mobilized.’’ One unit re- 
= for each machine leg, with load ratings to 7500 Ibs. per 
unit. 








Exclusive Screw-Post Design . . . Machine legs mounted 
on special ng Nee and plate assembly, which rests in all- 
steel base plate. Machine is quickly and easily leveled by a 
rotating the square top of the leveling screw, then securing loc 
nut. Machines stay level. 

No bolts, lag screws or cement... Level-Rite eliminates 
all need for anchor bolts or screws. Designed so compression pro- 
vides positive hold, no ‘‘walking”’ or creeping under the toughest 
side loads. 

Superior Unisorb Vibration Dampener . . . industry's 
most efficient isolator reduces transmitted vibration up to 85%. 
Unisorb will not deteriorate, is resilient, and is impervious to cut- 
ting fluids and cleaning compounds. 


Send for New Data Sheet and Prices, today. 
The name to remember is... the FELTERS co. 


U INES OR BB ‘erstoctorers of Fon ond Fol Products 
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TRANSFER AND FEEDER 
ede], b's -s Ze]: 


MODEL-1000 


iio} mm aal-leial-lelh4-1oMe-lale Motolatilalelel er 


imeliiiale mm cl-tat-Meiloh mmol c-t-ia 


folmeleleletilelsMeaal-leiallal-s—) 


M@ Save manpower. Cut material handling FEATURES: 

costs between machines and work stations. © Complete package: 
Remove work pieces from one machine and = = 
transfer to another automatically. The transmission, adjust- 
Transfer Conveyor is easily adjusted to your able speed controls 
machines’ production speeds to assure © Conveyor length, 5° 
maximum production efficiency. For prac- path nag — 
tical recommendations on your specific 100" dicate va" to 
parts feeding problem, send prints OF ¢ chain speed 5’ to 20’ 
sample parts. per minute 

Write for detailed literature 


at Beadiucti. 


Designers and Builders of Aut Pr 





Feeding Equipment 


PRODUCTION FEEDER Corp. 


Mentor, Ohio 





3130 Johnnycake Ridge Road 
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announcing... 


TRIGGER-RELEASE 
levers on 5 more 


PORTABLE 


ipedcic) 83 


___.. CLAMPS 
Lax 


—_—! 


MODEL 462 


Trigger-Release levers also available on DE-STA-CO 
Toggle Clamp Models 461, 462-S, 463, and 
463-S (jaw spans ranging from 2” to 3”) 


For a one-handed clamping job 
. especially in a hard-to-get-at 


place. . 


. there’s nothing, absolutely 


nothing, as good as a Trigger- 
Release DE-STA-CO Portable 


Clamp!... 


And now, with 5 more 


new models, we meet practically 
every such clamping requirement. 


FOR COMPLETE INFORMATION, WRITE FOR 40-PAGE 
CATALOG AND NEAREST DE-STA-CO DEALER! 


errEw STAMPING nee 


344 Midland yen ° Detroit 3, Michigan 
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DRILL PRESS AND ANGLE VISES 


Can speed up production, solve difficult angle jobs 
in your plant. Used in all industries — everywhere. 





No. 6 
Drill Press Vise 
142” Jaw width, $6.95 





No. 000 
Angie Vise 


2%” Jaw width, $14.70 


3” Jaw width, $10.95 


) ey 
Uy 

No. 30 

Drill Press Vise 


No. 320 
Drill Press Vise 


No. 14 
Drill Press Vise 







No. 4 7 
Angle V 


242” Jaw width, $8.95 






4” Jaw width, $19.95 


4” Jaw width, $39.95 


NO 114 


There are 64 different models and types of Palmgren vises, 
rotary tables, milling attachments and other machine tool 
accessories, comprising the most complete line of vises and 
tables available anywhere, with jaw sizes from 11%” to 8”. 
Send for catalog 204 for complete line, showing details and prices. 


CHICAGO TOOL AND ENGINEERING CO. 


uth Chicago Chicag 
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GEORGE 





2. = 1911 


“_ 





DETTERBECK CO. 


Wolds Largest Excluswe 


‘Manufacturer of 
SCREW MACHINE TOOLS! 


We specialize in one thing only... 
CUTTING CAMS designing and making , 
HIGH SPEED STEEL AND SCREW MACHINE TOOLS! 
CARBIDE FORM ,TOOLS 45 years experience goes into every 
SPECIAL CUTTING TOOLS tool we make. They come to you 
e ready for use... Precision design .. 
SPLIT DRILL BUSHINGS Skilled workmanship ... Finest 
TOM a Tens materials. 2 
TOOL BITS Our extensive facilities save you 
A TIME... MONEY... and give you 
BOX TOOLS accuracy, quality and quick service. 


BURNISHING TOOLS - e 45 Years at the Same 
REVOLVING STOPS | t Address 
e ta, 
RECESS SWING TOOLS . 
FORMING SWING TOOLS 














. 
Standard sizes 
00, 0,2, carried 

in stock 


_ , a =" 


GEORGE L. os CO. 


1557 We Oil clol0laal-\\,-1010|- ma me Ol al (or-1-4e Mm I lif ale) i 
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TAPPER 


i Wider Range...! Tapper 
Taps 
> 4 Automati 


Handles #0 to 





Commander—* ‘The Tapper That Thinks For 
Its Operator,’”’ has the adjustable full range 
torque control that instantly stops any tap when 
it becomes dull, loaded, strikes a hard spot or 
bottoms in blind hole tapping. Assures maxi- 
mum tap protection, higher production, even 
with inexperienced operators. 


Your nearby Commander Distributor can give you a 
demonstration in your own plant. Write for his name 
and a copy of the NEW Commander Full Line Catalog. 


COMMANDER MFG. CO. 


4228 W. Kinzie St. Chicago 24, Ill. 
Product of Commander... Builder of Production Tools 
CIRCLE INFORM-A-GRAM KEY NO. 1964 




















ION 


vice. 


ame 











APRIL 1957 


A Complete Catalog on Chucks has 
been released by Buck Tool Co., 2015 
Schippers Lane, Kalamazoo, Mich. 
Featured are the company’s five 
“firsts’ in chuck development. In 





addition, the catalog describes the 
Ajust-Tru principle and lists mount- 
ing plates, accessories and power 
unit components. Obtain copies of 
the catalog from the company, or — 
Circle Inform-A-Gram No. B39. 


A Quick Guide to Sheet Metal 
Hand Machines and Tools is pro- 
vided by Booklet 201 published by 
Niagara Machine & Tool Works, 683 
Northland Ave., Buffalo 11. The 
illustrated 32-page booklet contains 
summarized data and descriptions of 
all important models. For complete 
information on any item, references 
are made to specific Niagara bulle- 
tins. Direct requests for Booklet 201 
to the company, or — 

Circle Inform-A-Gram No. B40. 


A New Edition of the RLM Stand- 
ard Specifications for Industrial 
Lighting Units has been published 
by the RLM Standards Institute, 326 
W. Madison St., Chicago 6. Pre- 
sented is the new coefficient of utili- 
zation tables for eight different in- 
candescent and fluorescent lighting 
units. Also included are revisions in 
specifications on both industrial 
lighting units. The Institute will 
supply copies of the book, or — 
Circle Inform-A-Gram No. B41. 


Designed for Aircraft Application 
is the Torq-Set fastener produced in 
the 100° flat head design. A booklet 
telling about the fastener discusses 
the importance of wrenchability, the 
nine elements of successful design, 
and driver and impact strengths. In 
addition, the various features of the 
Torq-Set fastener are detailed. For 
further information, obtain a booklet 
from American Screw Co., Williman- 
tic, Conn., or — 

Circle Inform-A-Gram No. B42. 





Quickly and Accurately Measure 
Longer Length, Larger Diameter 
Threads with Bench-Model SK-1003 
lead comparator. It is used to in- 
spect lead of worms, gages, bolts, 
taps and lead screws. In addition, 
the comparator checks spacing of 
holes, grooves, notches, etc. Descrip- 
tive information, the comparator’s 
range and the accessories available 
are presented in literature made 
available by Jerpbak-Bayless Co., 
Solon Rd., Solon, O., or — 

Circle Inform-A-Gram No. B43. 
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Indox V for High Energy Ceramic 
Permanent Magnets is discussed in 
Bulletin 16 published by The Indiana 
Steel Products Co., Valparaiso, Ind. 
Indox V has an energy 3% times that 
of conventional ceramic magnets. 
The typical characteristics, magnetic 
properties and design possibilities of 
the new material are covered in the 
bulletin. In addition, its design ad- 
vantages and limitations are pointed 
out and the standard sizes available 
shown. 

Circle Inform-A-Gram No. B44, 





Almost any 


tool you use 
ae! 
better tool 
if you 
grind it 








Ground form relief of cutting edges (A), is as easy to obtain today 
as ordinary angular back off. With the R-O fixture you get other 
obvious advantages such as no undercutting at intersections (B), 
any amount of circular margin on non-cutting edges (C), etc. It 
all adds up to this — you get better cutting and up to double the 
cuts per grind. Write for the R-O catalog. 


UNIVERSAL 
FORM RELIEVING 
FIXTURE 


ere mei alatel-4 
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A New Line of Bench and Small 
Presses is detailed in Bulletin 1-A 
recently released by E. W. Bliss Co., 
Canton, O. Complete information 
and engineering data are given on 
four and seven-ton inclinable bench 
presses, four and ten-ton adjustable 
bed and horn presses, and a ten-ton 
floor mounted inclinable press. Also 
described is the rolling key clutch 
which is standard on all these 
presses. Direct requests for the bul- 
letin to the company, or — 

Circle Inform-A-Gram No. B45. 


High Speed Contouring, Pocketing 
and Swarf Cutting of aluminum, tita- 
nium and steel are performed by the 
Arrow profiler. This machine pro- 
vides the power, rigidity and speed 
range necessary for close tolerance 
machining of irregular contours. A 
bulletin details the machine’s fea- 
tures, gives specifications and shows 
the profiler in action. For copies of 
Bulletin PR-156, contact Arrow Engi- 
neering Co., Inc., 120 E. Market St., 
Indianapolis, Ind., or — 

Circle Inform-A-Gram No. B46. 
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Sheldon Lathes are de- 
signed and built to do 
atcurate lathe work 
rapidly and profitably. 
Moderate in price they 
have the collet, swing 
and power capacity to 
do most toolroom work. 


Design 
Features: 

® Large and wide 
"Zero Preci- 
sion''Tapered 
Roller Spindle 
Bearings— per- 
mit operation at 
all speeds, retain 
accuracy, end expensive bearing main- 
tenance costs. 

@ 54-pitch Gear Box—gives both standard 
and many hard to get thread ratios. 

@ Large Micrometer Dials—Make accur- 
ate operation easier. 

@ Extra Collet Capacity —1%” hole 


through spindles available on 10”, 11° 4 


and 13” swing lathes. 








® More Power to Spindle— Efficient ayn = collet attachments, and other pro- 
+ drives with bigger motors and = =~ duction and toolroom accessories. 
double neoprene cog V-belts to Lathes available with a choice of 
spindle. . = “Bench,” “Cabinet” or “Pedestal” 
_ a = mountings. 
a. &, 
bi Write for New Catalog G-55 9 “ay 
SHELDON MACHINE CO., Inc. 
4235 N. Knox Ave. 8 Chicago 41, Illinois 
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U.S.A. 


PROFITS 





13” Swing Lathe 
34” Between Centers 
Ropid Shifting "U" Drive 








| OPTIONAL FEATURES 
AT EXTRA COST 
include: Hardened ways, Long 
Tapered Key Drive Spindles, 4” 
D1 Camlock Spindles bed turrets, 
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Measure and Record Surface Pro- 
files with the Proficorder. A four- 
page bulletin shows close-up photos 
of the three principal parts of the 
instrument — pilotor, tracer and am- 
plicorder. In addition, it contains 
reproductions of the chart records. 





The bulletin also suggests practical 
applications for studying and analyz- 
ing surfaces or determining size, 
shape and’ location of waviness and 


other irregularities. Copies of the 
Proficorder Bulletin can be had by 
contacting Micrometrical Mfg. Co., 
345 S. Main St., Ann Arbor, Mich., or 
Circle Inform-A-Gram No. B47. 


Milling Cutters Can Be Mounted 
Flush using the Peterson stub arbor. 
It adds versatility to vertical and 
horizontal milling machines. The 
arbor permits a side-milling cutter to 
do the work of a large shell end mill. 
It fits 40 different cutter sizes. For 
complete details and specifications on 
the arbors available, request litera- 
ture from Sierra Machine Co., Inc., 
80 E. Jackson Blvd., Chicago 4, or — 
Circle Inform-A-Gram No. B48. 


An Increased Size Range of Die 
Buttons has been announced by Pivot 
Punch and Die Corp., Punch Div’n, 
N. Tonawanda, N. Y. Ball seat re- 
tainer die buttons and press fit die 
buttons are now offered in 333 hole 
diameter sizes at reduced prices. 
They are listed on a catalog sheet re- 
cently published. Copies can be ob- 
tained from the company, or — 
Circle Inform-A-Gram No. B49. 


Hydraulic Cylinders are the sub- 
ject of a bulletin from Densmore En- 
gineering Co., Inc., 235 Greenleaf, 
Compton, Calif. The features and 
specifications for the cylinders are 
listed. Included are diagrams and 
an illustration pointing out the com- 
ponent parts of the cylinders. Ob- 


tain copies of the bulletin from the 
company, or — 
Circle Inform-A-Gram No. B50. 
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PNORTO) UVNES 
BAR-FEED 
ATTACHMENT 


KALAMATIC 







... makes sawing automatic 













Featurin g: 


@ Quick easy installation and 
adjustment. 

@ Accurate repetitive cuttin 
with no intricate electrica’ 
equipment to go out of 
balance. 

@ Completely enclosed oil 
tank and ball bearing table 
rollers. 





Machine Tool Division 


Kalamazoo \ 
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TANK and SILO CO. 


KALAMAZOO 





MEYCO CARBIDE INSERTED 
DRILL JIG BUSHINGS 
PROVE THEMSELVES 


The reason is simple: these 
unique bushings are ideally 
suited for long-running, unin- 
terrupted operations! 


Meyco carbide inserted bush- 
ings assure long life for drills, 
jigs, fixtures . . . accurate work 
maintained, resulting in less 
down-time, fewer lost mane 
hours. Last almost as long as 
solid carbide bushings, cost 
slightly more than ordinary 
bushings. Get the full story: 





Write for information and PATENTED 

price list, ask for Catalog 1. Tungsten carbide rings at the points of 

No. 41. wear; 2. Steel rings protect drills and 
carbide; 3. Special hardened alloy steel 
body. 






EST. 


W. F. MEYERS CO., INC., BEDFORD, INDIANA 
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ACCURACY 
0002 T.I.R. 


-0002 T.1.R. OR LESS AT SPINDLE NOSE, .0005 T.I.R. OR LESS 
ON TEST ARBOR SIX INCHES FROM SPINDLE NOSE 
















sees MODEL B943 
an 
250 RPM MOTOR DRIVEN 


Other Spindle 
Speed Pulleys 
Available 


WORK HEAD 


No. II B & S Tapered 
Spindle Standard 
Equipment. No. 12 
B & S or No. 5 Morse 
Available at 
Slight Extra Cost. 
Same Accuracy 
Guaranteed! 


The B943 Motor Driven Work Head is a com- 
pact self-contained power unit for internal and ex- 
ternal grinding. It is held in position by two T-slot 
bolts and can be mounted at any convenient spot 
on the table. The swivel base, which is graduated 
90° one side of center and 45° on the other, permits 
the Work Head to swivel full 360° if desired. Swivel 
base can be easily removed from head permitting 
units to be mounted on table without base if de- 
sired. The B943 is easily and quickly mounted on 
other makes of grinders. 


The No. 1! B & S tapered spindle, mounted on 
ball bearings, is hardened and ground, and is de- 
signed to receive chucks, collet fixtures, face plates, 
straight or tapered sleeves, centers and like equip- 
ment. Unit is grease packed at factory and requires 
no service in the field for the life of the bearings. 
Streamlined in design, this fixture is quickly mounted 
and is easy for the operator to keep clean. 


The special motor is provided with conveniently 
located reversing switch which is handy for the op- 
erator regardless of the position of the work table 
or rotation of the work. Motor operates quietly 
and is fully protected from dust and from any oil 
entering from working parts. 


See this extremely accurate B943 work head at your equip- 
ment dealer or write for complete literature. 


K. 0. LEE COMPANY 


ABERDEEN, SOUTH DAKOTA 
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BEND DRUM RETURN 
FOR LETTERS FASTER! 


%" SLOTS 
¥,"" DEEP ON 

1” & Y%” CENTERS 
ACCOMMODATE 
SEAMED & FOLDED 
DRUM RETURN 








CLAMPING BY 
FOOT TREADLE 


CAPACITY 20 GA. 
INCLUDING 
STAINLESS 

































HEIGHT 39” 


WEIGHT ONLY 
50 LBS. FOR 
EASY MOVING 


WHITNEY-JENSEN NO. 99 
Letter Forming Bending Brake 


WHITNEY METAL TOOL COMPANY 
712 Forbes St., Rockford, Ill. Since 1910 
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new SCHERR 


TOOLMAKERS MICROSCOPE 


WITH INTERCHANGEABLE 
DIAL TEMPLETS AND OCULARS 





Thread Templets 

for U.S. National 

Thread Profiles- 
6-80 Pitch. 

Radii Templets, ete. 


. 





LARGE 
MICROMETER 
DRUMS READ 

DIRECTLY IN .0001” 
Measuring Range 
2” x 1-1/2” 
and other sizes 
A moderately 
priced 
PRECISION 
MEASURING 
TOOL 
for Toolroom 
and Inspection | 
WRITE FOR CATALOG—Code YGIIO Pa 
GEORGE SCHERR CO., Inc. 
COMPLETE NE F PRE > N NSTRUMENTS 
200-T LAFAYETTE STREET @ NEW YORK 12, N. Y. 
CIRCLE INFORM-A-GRAM KEY NO. 2002 
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ONE 
~SVosé LATHE TOOL HOLDER 


4a Grips 3 bit shapes 



















Many Bit Sizes! 








Clark LATHE TOOL HOLDERS do the 
USUAL and UNUSUAL JOBS BETTER IN 
EVERY SHOP—SOLIDLY GRIP ROUND, 
SQUARE and RECTANGULAR SHAPES— 
Enable turning, threading, boring with bars 
as well as cut-off operations with ONE tool 
holder! 

Special vee clamp operating on diagonal 
accommodates several bit sizes, grips full 
length of the cutter channel. Holds bits tighter, 
eliminates chatter and harmonic vibration. Ex- 
cellent rigidity for carbide tools! 

4 Clark Lathe TOOL HOLDER SIZES 
cover complete range of lathe requirements 
from %” bits to 5%” bits. Write for prices or 
order from your dealer. 


















Robles 0. Clash 


9330 Santa Monica Blvd., Beverly Hills, California 
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“HILLCO™ 


TANGENT CHASERS 


A NEW NAME FOR AN 
OLD ESTABLISHED PRODUCT 





In the interests of standardization the line 
of ACME Tangent Chasers have been 
modified slightly in dimensions so that 
they now are adaptable to other makes of 
die heads in addition to ACME die heads. 
This complete line of tangent chasers is 
now known as “HILLCO”. “HILLCO” 
tangent chasers can be reground for 80% 
of their original length. The same precision 
and long wear are guaranteed that have 
made our chasers a standard through 
75 years of cutting tool manufacture. 





A 
imnDuSsTAY 


THE HILL ACME COMPANY 


ACME MACHINERY DIVISION 
1203 West 65th Street © Cleveland 2, Ohio 
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Matic and Tufmatic Brushes are 
detailed in a folder published by The 
Osborn Mfg. Co., 5401 Hamilton Ave., 
Cleveland. The Matic Brush main- 
tains precise brushing action under 
rigorous continuous use. The Tuf- 
matic Brush is designed to do a 
stronger brushing action than the 
Matic for removing burrs and scale 
which are difficult for other brushes 
to do effectively. Shown are actual 
on-the-job operations, brush specifi- 
cations and charactertistics. One sec- 
tion is devoted to adapters for use 
with the brushes. 

Circle Inform-A-Gram No. B51. 


Features Plus Application and 
Selection Data on LXS bushed roller 
chains are found in Book 2454 re- 
leased by Link-Belt Co., Dept. PR, 
Prudential Plaza, Chicago 1. The 
balanced design of the chain provides 
extra strength, increased wear resist- 
ance and wide application flexibility. 
The chain is manufactured in two 
designs — straight or offset sidebars. 
For further details, get the literature 
from the company, or — 

Circle Inform-A-Gram No. B52. 


The Leitz 6” Jig Borer is the sub- 
ject of an eight-page catalog. Witha 
permanent accuracy of 0.00008”, this 
jig borer is designed for the most 
exacting requirements in producing 
jigs and fixtures, gages, instrument 
parts, etc. Layout, scribing, spot- 
ting, drilling, boring, and final in- 
spection of the work are all done in 
one setting without removing the 
piece from the table. For complete 
details, request copies of Catalog 82-4 
from Opto-Metric Tools, Inc., 137 
Varick St., New York, or — 

Circle Inform-A-Gram No. B53. 


The Advantages and Specifications 
of a new, heavy-duty, versatile 15” 
drill press are contained in a four- 
page bulletin. Covered are 40 differ- 
ent models of the tool including 
bench or floor model, high or slow 
speed, Morse taper or key chuck 
spindle, single or multiple spindles, 
and standard or production table 
models. Components and accessories 
are also listed. For your copy of the 
bulletin, write to Delta Power Tool 
Div’n, Rockwell Mfg. Co., 469 N. 
Lexington Ave., Pittsburgh 8, or — 
Circle Inform-A-Gram No. B54. 


400 Components for Jigs and Fix- 
tures are covered in Catalog 26 pre- 
pared by Northwestern Tool & En- 
gineering Co., 116 MHollier Ave., 
Dayton 3, O. Included are three 
new types of toggle shoe clamps. 
Each item is illustrated and speci- 
fications and prices listed. Obtain 
copies of the catalog from the com- 
pany, or — 

Circle Inform-A-Gram No. B55. 


Designed for High-Speed Nut Run- 
ning, particularly on applications in- 
volving multiple-unit tools, are Fast 
Lead sockets. A bulletin describes 
them and Surface Drive sockets 
which are used where perfect align- 
ment of socket and nut or bolt is not 
always possible. The complete line 
of Fast Lead and Surface Drive sock- 
ets is listed in Catalog 129 which is 
made available by The Apex Machine 
& Tool Co., 1037 S. Patterson Blvd., 
Dayton 2, O., or — 

Circle Inform-A-Gram No. B56. 
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Air and Hydraulic Cylinders are 
featured in Bulletins 101A and 105 
from Ortman-Miller Machine Co., 
Inc., 21 - 143rd St., Hammond, Ind. 
In 28-page Bulletin 101A are cov- 
ered 150 psi air and up to 1500 psi 
hydraulic cylinders. Hydraulic cyl- 
inders up to 2000 psi are featured in 
eight-page Bulletin 105. The cyl- 
inders and mounts are illustrated and 
described with detailed construction 
features, capacity charts and engi- 
neering data. 

Circle Inform-A-Gram No. B57. 








| WICKMAN-BROWN Felly Floating 














4 





Type S for F 
through hole vag 
eaming. in o1ZesS: 
r 9 ¥y" to 8” 
| Type SL for in only 
| blind hole 18 units 
| reaming. 


| Type SO for through hole 
| reaming only—range from 
Yo" to ¥%” in ONLY 5 Sizes. 


@ The initial cost of a Wickman- 
Brown reamer is your last major 
expenditure. The blades, available 
in both high speed steel and tungsten 
| carbide, are precision ground and 
may be sharpened repeatedly 
without affecting micrometer reading. 

Eliminates costly floating tool hold- 
ers by built-in positive and pre- 
determined float. 

Down time is eliminated on produc- 
tion due to micrometer adjustability 
without removal of blades or unit 
from machine. 


Distributors 
Inquiries Invited 





MICROMETER ADJUSTABLE 


=3[[Jickman 


REAMERS 
Typical Applications: 


@LATHES @TURRET LATHES 
@MULTI SPINDLE AUTOMATICS 
@CHUCKING MACHINES 


@SINGLE SPINDLE 
AUTOMATICS 


@ VERTICAL AND 
HORIZONTAL 
BORING MILLS 


@JIG BORERS 


@ GENERAL TOOL & 
DIE ROOM 

AND SHOP 
MAINTENANCE 








10329 CAPITAL AVENUE 
(OAK PARK) 


DETROIT 37, MICHIGAN 
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“Friction Sawing” covers the use 
of Tannewitz high speed band saws. 
They can be used to cut sheet steel, 
non-ferrous metals, armor plate, soft 
or hardened steels and plastics. The 
illustrated booklet contains sections 
on useful frictional heat, friction cut- 
ting by band saw, and cutting plas- 
tics. In addition, the various models 
in the Tannewitz line are shown and 
described. The Tannewitz Works, 
301-325 Front Ave., N.W., Grand 
Rapids 2, Mich., will provide copies 
of the booklet, or — 

Circle Inform-A-Gram No. B58. 


Oil Hardening Tool Steel is the 
subject of Bulletin 14-14 now avail- 
able from Joseph T. Ryerson & Son, 
Inc., Box 8000-A, Chicago 80. Ry- 
Alloy is supplied in rounds, squares 
and flats for applications ranging 
from arbors and clutch dogs to thrust 
washers and trimming dies. Its fea- 
tures include safe hardening, mini- 
mum distortion and good machinabil- 
ity. The bulletin gives typical anal- 
ysis, heat treatment and forging 
practice. Get your copy from the 
company, or — 

Circle Inform-A-Gram No. B59. 








The diemaker who made a nuisance of himself 


This is the story of Three Star Man- 
ufacturing Co. — a custom diemaker 
who serves a number of manufactur- 
ing plants in Chicago. 

As in most such shops, 
means of trying out dies was a hand 
power screw press which sometimes 
needed six or seven men to get the 
needed pressure. 

Large dies had to be tried out on 
his customers’ production presses... 
which required drayage ($15 to $20 each 
way) and interruption of his custom- 
ers’ production. It meant both ex- 
pense and nuisance to his customers 


his only 


and himself every time a die had to 
be tested. 

Now he has ended the nuisance by 
installing the press shown above in his 
own shop. It not only saves time and 
money, but avoids the embarrassment 
of having workers in his customers’ 
plants see and know that occasionally 
a die must be taken back for adjust- 
ment. 

Specifications for DAKE single-act- 
ing and double-acting die tryout press- 
es in eighteen electrically operated 
models are contained in Bulletin 330. 
Write today for your copy! 


DAKE CORPORATION, 634 Seventh St., Grand Haven, Mich. 


SSSee Bees Seeeenaanaeaeanaes 
SEND TODAY FOR BULLETIN 330 


PRESSES 





DAKE CORPORATION 
634 Seventh St.. Grand Haven, Mich. 


Please send me a copy of Dake Bulletin 330. 


Name. 





Company. 





Address. 





ee ee es 


City. 





‘—— _———— 
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Separate Adjustment of Air Sup- 
ply and Coolant is possible with a 
new dual valve control mist cool- 
ant system. With the Trico-Mist 
coolant system, the coolant mixture 
can be varied from a very fine in- 
visible mist to a maximum discharge. 
It can be operated on 25 to 125 Ibs 
air pressure. Details on the system 
which is used to extend the life of 
drills, taps, mills and other cutting 
tools and dies, are found in Bulletin 
37-A from Trico Fuse Mfg. Co., 2948 
N. 5th St., Milwaukee 12, or — 
Circle Inform-A-Gram No. B60. 


Speed Production Assembly with 
a new adjustable parts bin which is 
completely adaptable to any installa- 
tion. The Speedbin can be arranged 
in a limitless number of designs. It 
varies with space limitations, size of 
parts and the number of operations 
performed by an individual worker. 
Details on the Speedbin are found 
in an illustrated folder made avail- 
able by Speed Assembly Equipment 
Co., Box 344, Fords, N. J., or — 
Circle Inform-A-Gram No. B61. 


No Special Indicator Bases Are 
Needed with Surfcenters. These pre- 
cision universal test centers can be 
set on a surface plate in vertical, 
horizontal or angular position. A 
bulletin points out the various fea- 
tures of Surfcenters. In addition, it 
has information on the Dialsink. 
Copies of the bulletin are made avail- 
able by Inspection Devices Co., div’n 
of Corco Tool Co., 5417 S. Halsted, 
Chicago 9, or — 

Circle Inform-A-Gram No. B62. 


An Optical Torque Tester is the 
subject of a bulletin from P. A. 
Sturtevang$ Co., Addison, Ill. The 
three OTT models are listed and their 
features noted. They check torque 
wrenches in a horizontal plane rather 
than a vertical one. In addition, 
technical data is given on the optical 
torque testers. Also detailed are 
their specifications. For further in- 
formation, see the bulletin issued by 
the company, or — 

Circle Inform-A-Gram No. B63. 


Ultrasonic Equipment for thick- 
ness testing, flaw detection and metal 
cleaning is featured in a catalog sheet 
from Branson Ultrasonic Corp., 37 
Brown House Rd., Stamford, Conn. 
This equipment provides fast clean- 
ing and degreasing, and non-destruc- 
tive testing from one side of the 
metal or plastic. Each unit is shown, 
described and typical applications 
noted. For details, see the catalog 
sheet put out by the company, or — 
Circle Inform-A-Gram No. B64. 
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HOW 
YOU CAN PRODUCE SMALL INSTRUMENT PARTS 
ANTIQUE WITH MORE 


mimkoee -~ ACCURACY - ECONOMY and SPEED 
Nena MICRO- 






! 
Soot WAP NG alin lin le) 


METHODS? 
= 












|: Ls 
—-, 


evan, . TURRET 
LATHES 


A small precision turret lathe for second operations 
and production of instrument parts. Available in two 
collet capacities, 5/16” or 3/16”. The 6 position turret 
is self indexing and has hardened ways. Turret holes are 1/2” 
diameter. Turret travel 1-5/8”. The cross slide has a swivel side 
at one end and a rigid tool block at the other. Lever collet closer 
provides quick opening and closing. A variety of turret tools with 
1/2” shanks is available. 

Send for catalog M describing complete line of instrument 
lathes, micro-drilling equipment and accessories. 





LOUIS LEVIN & SON, INC.—3610 S$. BROADWAY—LOS ANGELES 7, CALIFORNIA 
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SPELLMACO SPOTTERS 


A matched set of transfer punches for tool- 
makers, machinists and tool cribs 






Used for transferring location of thread- 
ed, drilled and reamed holes, slugs, 
blanks, etc. 


Precision made of finest tool steel care- 
fully heat treated and grr for long 
life. .0025 undersize to facilitate use— % 

black oxide finish. A Boring Head 


Set No. 3-17: 28 punches with » That Won’t Face 
16a" tes handy 11/32" sieo-—tonay a ee 

) 1/64” pl = =. 1s 

Bayer, Pus handy TRICE only $17-90 omper 


Single size available. 


R. L. SPELLMAN CO. © Urbana, Ohio 
_ CIRCLE INFORM-A-GRAM KEY NO. 2032 


CAST IRON 


OW you can get a boring head 

that will BORE, FACE, TURN 
and GROOVE at no more cost than 
you would pay for a plain, single 
purpose boring head. 












LOOK INTO THIS before you buy 
that new head. Write for full details. 


CHANDLER TOOL CO. 


Tapped, Reamed or * Muncie, Indiana, U.S.A. 


Hex-shaped hub for extra tightening. 


Write for catalog 


TIETZMANN TOOL CORPORATION 


: COMBINED BORING AND FACING TOOLHEADS 
Dept. HK-2 e Englewood, Ohio | . 
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JIG GROUND wit 
hilcanuire 


Provide yourself with this inexpensive* in- 
strument for use on your present equip- 
ment and JIG GRIND with a guarantee. 


INTE 
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Gage Company PRECISION PLASTIC 
COMPARATOR 
SCALES 


Non-breakable...accurate...designed for 
making quick measurements at scale on 
projectors and comparators without any 
movement of machine or work. 





An unexcelled tool for use in drafting and 


41ST constructing scale layouts for comparator 

year of chart use. All standard magnifications 
Vulcan and various styles for every application. 
ee. WRITE FOR BULLETIN NO. 54-1511 








A seven station die from Vulcan‘s contract 
GAGE COMPANY 


Tool Room. Standard sized punches and 
buttons were used. But since forming and BATTLE CREEK, MICHIGAN 
piercing operations were involved harden- = mee 
ing of the sections was necessary followed 
by JIG GRINDING. Result: Close tolerances | 
held easily and perfect progression through- © 
out — another satisfied customer. Is 































Borrow our 
instructive 
11 minute ar 
movie on 0 
Jig Grinding. 
After consultation with our engineering (Actus! Steet 
staff and with the use of dies from our 
tremendous library maintained specifically 
A five station indexing fixture from Vulcan’s contract | to save our customers time and money, this 
Tool Room. Using a jig borer index table with the | port illustrated actually saved one manv- 
Vul mo 5 tadend hol d 351 ti “~~ } facturer 90% of usual production costs! 
7 SS 2 ay wane Se é oy eae — Price breakdown was as follows: Tools .......... $79.00 
ing holes were JIG GROUND in place. Result — elim- Labor .......... 059 
| Tapping ...... 016 





inated all close locating and dowelling of individual | aa ‘0081 


parts, and of course hours of time. . . 
LOW diecost Yes, WLS SPEEDTOOLING for small quantity stamping 


FAST delivery needs is a saver every time! A radical production ad- 





























*Vulcanaire equipment pays for itself on the first job. pa voncement, it eliminates most of the cost required for 
| ° Forming permanent dies. oe ports are produced to preagencne-y 
© Piercing as close as those from tools costing ten times as much. 
‘Services of YOUR TOOL ROOM in || a. eos ee 
; ; * Stenciling Use WLS for production quantities up to 100,000 when 
| Engineering, Processing, Designing . . . Special Tools — ae an, Se Cs. Sete, See aaaer Ser ee 
| ° » vally nothing, are importont factors 
... Dies . . . Special Machines . . . Vulcamatic Transfer | io att 
Machines . . . Automation . . . including the Vulcan ae ; 
‘ : * Painting 1. Write now for a free sample 
Hydraulics that Form, Pierce, Assemble and Size . . . psn part with a cost summary. 
| Vuleanaire Grinding Heads . . . Motorized Rotary | * Soe tae 
se. eee a 3. Send i bi ii 
Tables . . . Plastic Tooling Vulcanaire Jig Grinders. Send in your blveprints te ovr 
| prompt quotation 
VULCAN TOOL CO. | WTS STAMPING COMPANY 


3283 E. 80th Street ¢ Cleveland 4, Ohio 


741 LORAIN AVE. a DAYTON 10, OHIO 


CIRCLE INFORM-A-GRAM KEY NO. 2041 CIRCLE INFORM-A-GRAM KEY NO. 2043 

















\ | 


AMiitt 


| | 





or 


ed 








APRIL 1957 


Industrial Metals, Clad Metals, and 
solid and clad precious meals are 
produced and fabricated by Metals 
& Controls Corp., General Plate 
Div’n, Attleboro, Mass. Parts and 
assemblies are also produced from 
thermostat metals and electrical con- 
tacts. A booklet deals with each 
type of metal, showing typical types 
and illustrating typical applications. 
Copies of Booklet PR-700A are pro- 
vided by the company, or — 

Circle Inform-A-Gram No. B65. 


Produce Superior Crankshaft Bear- 
ing Surfaces using new metallizing 
powder, Colmonoy C-250. A bulletin 
discusses its use, properties, and 
characteristics. In addition, it illus- 
trates the essential steps in crank- 
shaft preparation and application of 
the material. Also included is a de- 
tailed 11l-step application procedure. 
Wall Colmonoy Corp., 19345 John R 
St., Detroit 3, will fill requests for 
Engineering Data Sheet 53, or — 
Circle Inform-A-Gram No. B66. 


Hydraulic Tracer-Control Dupli- 
cators are the subject of Bulletin 
2771 from George Gorton Machine 
Co., Racine, Wis. The various mod- 
els available are shown and described 
and the features detailed. In addi- 
tion, the bulletin presents typical 
applications. Copies of the bulletin 
complete with specifications and di- 
mensions are made available by the 
company, or — Circle No. B67. 


A High Pressure Oil Gun System 
is the subject of Bulletin 681-A re- 
leased by Lincoln Engineering Co., 
5701 Natural Bridge Ave., St. Louis 
20, Mo. It is used for positive high 
pressure lubrication of all machine 
bearings requiring periodic applica- 
tions of fluid lubricants. For details, 
features and specifications of the sys- 
tem, get a copy of the bulletin from 
the company, or— Circle Ne. B68. 


Solderforms are highlighted in a 
bulletin prepared by Kester Solder 
Co., 4201 Wrightwood Ave., Chicago 
39. Special shapes and standard types 
such as rings, discs, pellets, washers 
and springs are available. In addi- 
tion to discussing the features of 
solderforms, the bulletin illustrates 
and describes a typical application. 
For copies of the bulletin, contact the 
company, or — 


Circle Inform-A-Gram No. B69. 


Specifications, Suggested Applica- 
tions and Prices for the Shalo-Chek 
adjustable indicator gage are listed 
in a folder announced by Ellstrom 
Inc., 22038 Beech Rd., Dearborn 8, 
Mich. Covered are the three stand- 
ard models available which are used 
for checking shallow dimensions 
ranging from 12” to %” deep. For 
complete details, get the illustrated 
folder from the company, or — 

Circle Inform-A-Gram No. B70. 





Improve the Accuracy and Finish 
of Commercially Ground Parts with 
the Cincinnati Filmatic centerless 
lapping machine. Finishes within 1 
to 2 micro-inches can be obtained 
and diameter tolerances of 0.00005” 
and 0.000025” are possible. A bulle- 
tin presents its design features and 
a brief description of the machine. 
Also listed are specifications and 
standard and special equipment. 
Copies of Publication G-683 are sup- 
plied by The Cincinnati Milling Ma- 
chine Co., Cincinnati 9, O., or — 
Circle Inofrm-A-Gram No. B71. 


Automatic feeding 
and setting with... 


T-J 


Speeds up riveting 
and clinching! 


It's a quick step to faster assembly and re- 
duced labor costs when you put T-J Rivitors 
and Clinchors in your production picture! 
These performance-proved machines are 
suited to a wide range of assembly jobs for 
aircraft, automotive, farm machinery rivit- 
ing jobs of all kinds. 

T-J RIVITORS automatically feed and 
set solid rivets with high production. Elec- 
trically powered Rivitor sets solid steel 
rivets upto 7%” long. Throat depths 8” to 36’”" 

T-J CLINCHORS set clinch nuts with 
fully automatic operation, controlled by a 
single foot pedal. Available in Underfeed 
and Gravity feed models, throat depths 
8” to 36”. 

Send today for these helpful references: 
Rivitor bulletins 646 and 555 .. . Clinchor 
bulletin 555. The Tomkins-Johnson Co., 
Jackson, Mich. 








TOMKINS-JOHNSON 
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Materials Handling, Automatic As- 
sembling, Inspecting and light ma- 
chining operations are facilitated 
with Conveymatic Carrousel steel 
platen conveyors. They feature auto- 
matic indexing, adjustable dwell and 
controlled two-directional travel. A 
bulletin describes construction de- 
tails, sizes, travel speeds, working 
heights, load capacities and a typical 
Conveymatic light-machining setup. 
For complete details, see Bulletin 
C-1056 from Visi-trol Engineering 
Co., 9345 Hubbell, Detroit 28, or — 
Circle Inform-A-Gram No. B72. 
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SPECIAL TWIN RIVITOR} Tooled for 6 stotion indexing - 
anisms, for riviting laminated ormature 4 




















xs 

















206 





Morris L. Hutchens has been 
elected vice president in charge of 
engineering for Kearney & Trecker 
Corp. Herbert Whitney has taken 
over as chief metallurgist and 
Charles Parske as chief engineer of 
the general engineering department. 


> 


Raymond E. Channock has become 
vice president and treasurer of The 
National Acme Co., succeeding 
George J. Steinbicker who has re- 
tired. Mr. Channock joined the firm 
in 1944. 





Ben Idov has been appointed plant 
superintendent of the Housewares 
Division of the Baltimore plant of 
Proctor Electric Co. Al Steinbach 
has joined the company in Baltimore 
as plant superintendent of the Equip- 
ment Division. 


> 


The appointment of C. H. Collins 
as plant engineer of the Pontiac 
Motor Division of General Motors 
Corp. has been disclosed. Mr. Collins 
succeeds T. W. Bradford who will be 
on special assignment. 


MEN YOU SHOULD KNOW 





Ul) 


TANGENT DIE HEADS 
AUTOMATIC OPENING 






Revolving . . . for multi-spindle 


automatics; drill presses; 
special machines 





the die head or holders 


Positive, automatic tripping 


e Chasers can be changed in a 
few seconds without disturbing 





permits threading close-to-shoulder on every piece 


Ole melm ile) e-emilclilcliccmoMllaelile(-meolmeclelete 
fine and multiple threads 


CLASS Ill THREADS GUARANTEED ... 





EVERY TIME 


For full information on J&L Thread Tool Products... 


Automatic Opening Die Heads 
& Chasers 


Automatic Opening Collapsible 
Taps 

Solid Adjustable Taps 

Automatic Opening Stud Setters 

Modern-Magic Chucks & Collets 

A Complete Line of Accessories 


JONES & LAMSON 


... send for this free book 


Class III Guaranteed 
Not Sometimes, but Everytime! 





JONES & LAMSON MACHINE COMPANY, 519 Clinton St., Springfield, Vt, U.S.A. co , THREAD TOOL DIV. 
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W. A. Henderson is the new gen- 
eral manager of United Saw & Tool 
Co., an affiliate of J. Lee Hackett 
Co. He formerly was coordinator 
of engineering for the new Twins- 
burg (Ohio) Stamping Division of 
Chrysler Corp. 


Louis Polk has been elected vice 
president, director, group executive 
and member of the administrative 
committee of Bendix Aviation Corp. 
His election follows the acquisition 
by Bendix of the business and assets 
of Sheffield Corp., of which Mr. Polk 
was chairman of the board and presi- 
dent. 


The new —. on of Pangborn 
Corp is Victor F. Stine. Ralph M. 
Trent has assumed the duties of a 
director and executive vice president 
and W. O. Vedder has been elected a 
vice president. 


- 
William H. Uren has been ap- 
pointed operations manager of Sahlin 
Engineering Co., Inc. 


Three executive promotions have 
been announced by Crane Packing 
Co. Carl E. Schmitz is now serving 
as executive vice president, Vance E. 
Vorhees as vice president in charge 
of sales, and B. H. Stenberg as vice 
president in charge of manufactur- 
ing. 


i 
Warren G. Qualls has been pro- 
moted to superintendent at the 
Greenville plant of Temco Aircraft 
Corp. 


* 

J. D. Kennedy is the new manager 
of the industrial diamond section of 
the Metallurgical Products Depart- 
ment of General Electric Co. He 
succeeds J. S. Gillespie who was re- 
cently named manager of engineer- 
ing. 


Appointment of J. F. Weiffenbach 
as director of research and engineer- 
ing for Borg-Warner Corp. has been 
disclosed. 


Russell P. Schell has been pro- 
moted to manager of the gage section 
of the Bryant Gage & Spindle Divi- 
sion, Bryant Chucking Grinder Co. 
Hessler Gates, Jr. has been named 
chief of engineering and production 
for the section. 


L. A. Young aprieg & Wire Corp. 
has made known the appointment of 
Don Cannon as manager of its three 
Chicago plants. 


J. F. Forster i taken over as 
executive vice president of Vickers 
Inc. He will have direct charge of 
all Vickers operations. Mr. Forster 
joined the company in 1941. 


Firth Sterling Inc. has disclosed 
the promotion of Kenneth E. Mc- 
known to product manager, Class I 
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steel products and special shapes. In 
addition, he will retain his position 
as superintendent of the Tool Bit 
Department. 


Harry D. Hall has been named di- 
rector of the Process Development 
Section at the Technical Center of 
General Motors Corp. He succeeds 
Glenn R. Fitzgerald who has been 
made chief engineer, automotive 
products, of the AC Spark Plug Di- 
vision. Mr. Hall joined the company 
in 1939. 


od 


Kenneth C. Butterfield has become 
staff master mechanic for Chrysler 
Corp., succeeding C. F. Vanderkerck 
who has been named to the general 
manager’s staff of the company’s 
Stamping Division. Mr. Butterfield 
will be responsible for the adminis- 
tration of the central master mechan- 
ic department and will provide tech- 
nical guidance for master mechanic 
activities throughout the corporation. 


> 


North American Aviation, Inc. has 
appointed Harrison A. Storms, Jr. 
as chief engineer of the Los Angeles 
Division. He fills the position left 
vacant by the retirement of C. J. 
Hansen. Mr. Storms has worked for 
the company as an engineer since 
1941. 


od 


Two new executive appointments 
have been announced by Steven P. 
J. Wood, president of Warner Electric 
Brake & Clutch Co. Norman K. 
Anderson has been named vice presi- 
dent and general manager of the 
Warner Industrial Division. King 
DeSeve has become vice president 
and general manager of the Warner 
Automotive Division. 


> 


The Denison Engineering Division 
of American Brake Shoe Co. has 
named Paul W. Norris vice president 
and general manager. He has over 
23 years service with Denison. 


> 


Richard J. Keyser is serving as 
consultant-shop operations for the 
manufacturing operations service of 
General Electric Co. In his new 
capacity, Mr. Keyser is doing re- 
search and development work in the 
field of organization for factory or 
shop operations with special em- 
phasis on the scope of the foreman’s 
job. He is also assisting operating 
managements to develop more effi- 
cient shop operation organizations. 


MEN YOU SHOULD KNOW 


Charles H. Zweifel is serving as 
chief engineer of Pacific Coast Engi- 
neering Co. 


F. W. Dorenbos has become assist- 
ant chief engineer for Clearing Ma- 
chine Corp., division of U. S. Indus- 
tries, Inc. 

° 


Alphe G. Jarreau has been named 
vice president of The Barden Corp. 
The announcement was made by J. 
Robert Tomlinson, president. 


2 


Donald Parks has become chief en- 
gineer for Micrometrical Mfg. Co. 
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Manuel F. Diaz is the new presi- 
dent of Wesson Tool Co. He replaces 
Ernest Mortensen who recently re- 
tired after 50 years in the cutting 
tool industry. 

e 


Verson Allsteel Press Co. has an- 
nounced the appointment of Melvin 
D. Verson as vice president-market- 
ing. William O. Gallery has moved 
into the position of vice president- 
administration. Before joining Ver- 
son he had spent 35 years in the U. S. 
Navy. 





- 


| 
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“Little” Presses... 
“ee, —_—_ 
—_—BIGE — 


Performance! 


Perkins 
Deep Throat Press 
with Large Die Space 





IF . + you want to save space 
and the cost of a BIG press, these 
Perkins all-purpose presses with 
10 ton capacity are the answer! 











Perkins Model A 
Light Capacity 
Double Crank Press 


Available with air clutch or pin clutch. Variety-of strokes and heights. Can 
be furnished with Feed Rolls, Front-to-back Feeding or Left-to-right Feeding. 
Write for complete details about these “‘little’’ presses with BIG production 


capacities. 


PERKINS 


MACHINE CO. WARREN, MASS 


PRE BUILDER 


FOR OVER YEAR 
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NEW DEVELOPMENTS - 














TOOL HOLDERS... 


Kwiklok quick change 
holders are used on bor- 
ing mills, jig borers, mill- 
ing machines, radials 
and turret lathes. The 
Kwiklok holder is shown 
with an end mill adapter 
and along with it are two 
other interchangeable 
adapters to accommodate 
different size end mills. 
Falcon Tool Co., P.O. Box 
4605, Detroit 34, or — 
Inform-A-Gram No. Al. 


GEAR CHUCK... 


An exclusive rotating 
ball locator pin is a fea- 
ture of the bevel gear 
chuck developed by 
Splinemaster Products 
Co., 6781 Maxwell, Van 
Dyke, Mich. It can be 
converted from one gear 
size to another by reposi- 
tioning the pin holding 
blocks. This bevel gear 
chuck is designed to re- 
duce costs and time, and 
increase quality. 
Inform-A-Gram No. A2. 


POWER SAW ... 


Model C-12 power saw 
with a work capacity of 
12” x 12” in size and 1500 
lbs in weight, handles 
miscellaneous cutoff 
work. Accuracy of cut is 
0.002” /in of dia. The low- 
priced, heavy-duty power 
saw is used in tool and 
die, and general machine 
shops and the mainte- 
nance departments of 
large plants. The DoAll 
Co., Des Plaines, IIl., or— 
Inform-A-Gram No. A3. 


SHEET LIFTER... 


The arms of this motor- 
ized sheet lifter move in 
and out in a straight line, 
rather than in an arc. 
There is no need for man- 
ual adjustments when 
changing from one size 
sheet to another. Hep- 
penstall Co., New Bright- 
on, Pa., or — 
Inform-A-Gram No. A4. 


IMPROVEMENTS - 


COST AND TIME SAVERS Same 





























































CENTERING HEAD... 


A new magnetized centering 
head and level has been intro- 
duced by Brite-Line Corp., 3387 
Brownlow Ave., Minneapolis. In- 
stantly read, this unit speeds 
leveling, locating center points 






and finding precise angles for a 
wide variety of applications. The 
Miracle Point indicator also facil- 
itates setting metal frames; mill- 
ing, grinding and shaping work; 
and installing pipe. A built-in 
center punch marks the points in 
layout. Inform-A-Gram No. AS. 


SURFACE GRINDER... 
Large capacity at low cost is 
offered by No. 17 hand feed sur- 
face grinder that is particularly 
suited for die block and general 
toolroom work. The table is 
actuated by a timing belt drive 





which eliminates the rack and 
pinion. Setup time and operat- 
ing effort are reduced and ac- 
curacy increased. For details, 
see Bulletin 739 supplied by Cov- 
el Mfg. Co., Benton Harbor, 
Mich., or — Inform-A-Gram AB6. 


















PNEUMATIC TAPPER .. . 


Designed for production, gen- 
eral purpose or extreme precision 
tapping is this automatic, high 
speed air-actuated tapping head 
with adjustable torque control. 


The Pneu-Matic tapper can be 
mounted on any drill press. It 
handles a wide range of taps 
from No. 0 to %4-16. Automatic 
control of rapid approach, tap- 
ping, reversal and withdrawal 
permits high speed automatic or 
semi-automatic tapping. Com- 
mander Mfg. Co., 4225 W. Kinzie 
St., Chicago, or — 

Circle Inform-A-Gram No. A7. 


BORING AND MILLING 
MACHINE... 


This extremely versatile, fast 
and accurate vertical machine is 
used for precision boring and 
milling. No. 60 is built in two 
sizes with a 30” vertical capacity 
on both. It features quick change 





and saddle locating counters. W. 
B. Knight Machinery Co., Van- 
deventer & W. Pine Blvds., St. 
Louis 8, Mo., will supply details 
on No. 60, or — Circle No. A8. 





 __ ms Mail FREE Intorm-A-Gram Card for MORE Details. 


BORING BARS... 

Interchangeable anvils 
make the micro-adjust- 
able boring bars com- 
pletely transferable from 
a turning to a threading 
or facing operation or 
from one needing trian- 
gular inserts to another 
with round or square 
throw-aways. Tool grind- 
ing is eliminated. Wes- 
chine downtime cut. Wes- 
son Co., 1220 Woodward 
Heights Blvd., Ferndale, 
Mich., or — Circle A9. 


CUTOFF SAW... 
Eliminate tying up 
milling machines for cut- 
off production by using a 
low-cost cutoff saw. It 
can be set up for any run, 
including changeover 
from ferrous to non-fer- 
rous metals, in only 1% 
min. Full details are 
found in literature sup- 
plied by Kenco Mfg. Co., 
5211 Telegraph Rd., Los 
Angeles 22, or — 
Inform-A-Gram No. Al0. 


TRANSFER UNIT... 
Automate any standard 
long-bed press with the 
Press Pacer. This port- 
able unit transfers stamp- 
ings from one die station 
to the next on each stroke 
of the ram. It can also be 
used to transfer parts be- 
tween presses. The Press 
Pacer enables one press 
to do the work of several. 
The Sheffield Corp., Day- 
ton 1, O., will supply de- 
tails, or — 
Inform-A-Gram No. All. 


ViGE.. « 

A newly designed line 
of extra strong swivel 
base milling machine, 
drill press and shaper 
vises has been announced 
by L-W Chuck Co., 72 S. 
St. Clair, Toledo 4, O. 
Three sizes are available. 
All surfaces are ground 
for extreme accuracy. 
Inform-A-Gram No. Al2. 
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For Use in Minia- 
turized Equipment 
are the Mini-Mite 
Nos. 0, 1, 2, and 3 
set screws. They are 
available in socket, 
socket cap and 
slotted styles and a 
variety of points, 
and in certain speci- 
fied lengths, thread- 
ed lengths and spe- 
cial materials. Set 
Screw & Mfg. Co., 
Bartlett, Ill., or — 


Circle Inform-A-Gram No. Al3. 
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PINHEAD 
FOR SIZE - 
COMPARISON 
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A New Low-Cost 
Line of reversible- 
pin plug gages has 
been produced by 
Dundick Tool 
Works, Inc., 3410 W. 
31st St., Chicago 23. 
The Deluxe Line is 
made in all sizes 
from 0.030” to 0.750” 
in increments of 
0.001” with toler- 





ances of +0.00005”, to be purchased individually or in 
Circle Inform-A-Gram No. Al4, 


sets. 


How to Cut the Cost 


of Gaging Threads 


with TAFT-PEIRCE JOB-RATED GAGES 












Gage Blocks 





Plain Gages 


T-P Thread Ring Gages. Lower 
in initial cost than other gages 
for external threads, they check 
a combination of all thread er- 
rors but cannot distinguish be- 
tween them. 


Thread Gages 


Rotochek 


modest inc: 
cost, substantially longer 
wear life can be obtained with 
chi: f surface 


The best gage for most jobs provides the best combination of speed, wear-resistance, 
upkeep, and initial cost. Here are some comparisons that will help you keep costs to 
a minimum. 









is 
Many users report up to 3 times 
longer gage life. 





T-P Adjustable Thread Snaps. 

Faster than ring gaging, and 

just as accurate, they check lead, 

angle, and all other thread ele- 

ments. Pitch diameter is varia- 
le. 


as its bringi ‘ work 
rmits bringing to gage, 
instead of gage to work. Like 
flexible shaft model, records 
indicate it triples rate of pares 
inspection. 





THE TAFT-PEIRCE MANUFACTURING COMPANY, 
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T-P Roll Thread Snaps. Same as 
adjustable, with rolls for gaging 
members. Since gaging mem- 
bers rotate, wear is spread over 
greater surface and service life 
increased. 









WOONSOCKET, R. 











New Oil and Air Hardening Flat 
Ground Die Steel has been an- 
nounced by Heller Tool Co., New- 
comerstown, O. The complete line 
includes more than 1300 standard 
stock sizes for a wide variety of too] 
and die applications. The oil hard- 
ening type is used for toolmaking 
jobs such as dies, jigs, punches, tem- 
plates, gages and small tools. Tools 
made from the air hardening type 
are suited to punching silicon or 
stainless steels, Monel and other 
abrasive metals and for long produc- 
tion runs where the tool is used 
without frequent sharpening. 

Circle Inform-A-Gram No. Al5. 


A Wide Variety of Exacting Tool- 
room and Production Work can be 
handled by a new vertical spindle 
milling machine. The table is 9” 
wide and is available in 32” or 42” 





length with 20” or 30” longitudinal 
travel, 94%” cross-feed and 18” ver- 
tical feed. South Bend Lathe Works, 
South Bend 22, Ind., or — 

Circle Inform-A-Gram No. Al6. 














or in 
Al4, 


\Tool- 
n be 
indle 
s = 
. 42” 





inal 
ver- 
rks, 


APRIL 1957 

















§ 


plate or many other materials. Write NOW! 


THE TANNEWITZ WORKS 


annewit; = 


HIGH SPEED BAND SAWS ——— 


If you are not familiar with the advantages of friction adenine 
sawing with these machines, by all means drop usa ——« 
line asking for “Friction Sawing Data.” You can save marie 
many times the cost of a Tannewitz High Speed Band 
Saw and greatly expedite production by using it to 
cut sheets of both hard and soft steel, formed or flat, 
trimming malleable and steel castings, cutting armor 
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ROTARY BUSHINGS 


For DRILLING, CORE DRILLING, ROUGH 
and FINISHED BORING 
The inner race of the GATCO bushing rotates with the tool, 


piloting the tool accurately below or above the work — or 
both. 


Eliminates expensive tool construction — Reduces tool wear 
— Prevents seizure and pilot breakage — Especially adapted 
where precision is required. 


Write for full information and prices 


GATCO ROTARY BUSHING CO. 


42322 ANN ARBOR RD., U. S. 12, PLYMOUTH, MICH. 
Telephone PLYMOUTH 1472 
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Precision Tapping 


by hand ov nahin’ Wi 


A low-cost Dahlstrom 
Tap Guide provides the 
accuracy and close toler- 
ances of larger machines 
costing many times as 
much. Tap breakage, a 
major expense in many 
shops, is virtually elim- 
inated with a Dahlstrom 
Tap Guide because 
metal material is always 
held straight and square. 
Light enough for port- 
ability, yet it can be 
bolted to wall or post for 
permanent installation. 


Machine Tapping 


‘The spindle top is center- 
bored to fit the tail stock 
of a lathe. Simply 0 
out for lathe use. The 
same spindle can also be 
used as a tap extension 
for reaching hard-to-get- 
at places. Tap Guide is 
furnished with nine 
adaptor sizes: 8-32; 
10-24; 14”, 5/16”, 3%”, 
7/16”, 14”, %”, and 34”. 
rite for bulletin. 








DAHLSTROM f ™ 
TAP GUIDE 


saves countless hours 
by preventing 
broken taps. 





SS icters 


BRANCH MFG. CO. 
16 Olson Drive, North Branch, Minn. 
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DRILL FINISHED’ HOLES 


IN ONE HIGH-SPEED OPERATION 





WITH SEALOL’S 


DRILL ADAPTOR 
COOLANT SUPPLY UNIT 


FOR GUN-DRILLING 


Gun drilling has revolutionized 
the production of accurate 
holes. For example, gun drill- 
















HEART 
of your 
DRILL ADAPTOR 


THE SEALOL 
Mechanical Seal 


provides positive protection against 
leakage along a rotating shaft. Wide- 
ly used in aviation, process, oil and 
other industries. For specific seal 





Sealol today! 








SEALOL HI-PRESSURE 
COOLANT SUPPLY UNIT — 
filters, cools and pumps coolant 
at pressures to 1,000 PS! — vol- 
ume to 40 GPM (higher capacities 
available) for precision drilling 
of all types. 


*to Gun Drill Tolerances 
**American Machinist — Aug. 13, 1956 





DEPT. t, 


drilling equipment. 





WARWICK INDUSTRIAL PARK, PROVIDENCE 5, R. I. 
Please send me Bulletin information on Sealol gun 


ing saved $12,674.52 in drill- 
ing three shallow holes in 
each of 342 breech rings 
at the Watervliet Arsenal. 


Manufacturing methods 
engineers say that pro- 
duction time was cut by 
i ys 

Your plant can save sub- 
stantially and increase 
production by adapting 
your present drilling 
equipment for gun drill- 
ing with Sealol’s Drill 
Adaptor and Coolant 
Supply Unit. 


SEALOL DRILL ADAPTOR 
— transfers coolants from a 
stationary source to the ro- 
tating gun drill at speeds to 
0,000 RPM — pressures to 
1,000 PSI. Coolant is delivered 
through gun drill directly to 
cutting edge. Work runs 
cool, chips are flushed out 
continuously. 
























NAME a 
COMPANY................... 

oo 

a ZONE... STATE. 
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DIAL 
INDICATORS 


THE MOST ACCURATE MADE 





The “Em-re” Dial Indicator will 
give you greater accuracy, greater 
repeatability and longer service- 
life than ever before possible. 
This precision performance results 
from a unique combination of de- 
sign features: the “Em-re’s” simple, unit construction con- 
sisting of only 31 parts, 25 of which are interchangeable 
and common to all models —da fully jeweled gearing 
mechanism — and a completely shockproof system, through- 
out the entire range, that actually contributes to the measuring 
accuracy obtained. Rigid testing with millions of severe 
impacts has failed to impair even slightly this repeated 
accuracy (to better than .C0002” in .00005” and .0001” 
indicators). Stocked in 26 models, 8 ranges from .002” to 
1.000”; graduations in .00005”, .0001”, .00025”, .0005” and 
.001”. Also available for accurate indicator testing — The 
“Master” Dial Indicator Checker. 
Write for Catalog E. 


al a 4 8 


PLEASANT VALLEY, NEW YORK 








Patents 
Pending. 





INC. 
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Accuracy 001’’ - No Distortion 
No Slipping - Everlasting 


| lo A 3 aek 





ABERDEEN, SOUTH DAKOTA 
Sf it's made by Lee it’s a “Knock-Out” 
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SPEED UP DRILLING & TAPPING JOBS! 
45 JOHN'S DRILL JIG 


For cross or end drilling round, hexagon, 
or square stock or standard or odd- 
shaped rough castings from '4"' to 8” 
O.D. Will cut tooling and production 
costs to minimum—10 to 100,000 pieces. 


Standard removable slip fit bushings 
and holders available to drill center or 
mean off-center. The self-centering ac- 
tion will held within .0015" or better re- 
gardiless of jig wear or piece ee oO.D. 
variation. Jigs available in three sizes 
6", 8", 14"; Jaw openings 7", 34", 7/2". 

















HEUSER MANUFACTURING CO. 
1642 N. PAULINA ST., CHICAGO 22, ILLINOIS 
CIRCLE INFORM-A-GRAM KEY NO. 2124 


Write for 
complete 
information. 
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Air-Oil-Matic Drill 
Units are now 
equipped for auto- 
matic gun drilling. 
They are used for 
drilling deep holes 
540” dia and up, and 
shallow holes where 
straightness, size 
and finish are criti- 
cal. Morris Machine 
Tool Co., 933-38 
Harriet St., Cincin- 
nati 3, O., or — 
Circle No. Al7. 


Positive Locking is assured with 
the new clamping type handle for 
turret tool posts produced by Mc- 
Crosky Tool Corp., Meadville, Pa. 
This locking action enables the tur- 
ret to withstand vibration even when 








Moisture Removal 
Efficiency has been 
stepped up in rede- 
signed Series 30AE 
compressed air fil- 
ters now available 
from C. A. Norgren 
Co., Englewood, 
Colo. They increase 
the life of air oper- 
ated equipment, im- 
prove _ operating 
efficiency, and re- 
duce maintenance 
costs. 

Circle No. A20. 














day, per dollar. 


THE BOSS... 
gains through 
automation— aO 
overall produc- 
— economy 
that means 
more work per Ate. sali 
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| PRESS ROOM FOREMAN... 
| benefits by 
| speed—Dicker- 
man feeds 
gg operate contin- 
, | uously at any 
3 | speed the tool- 
ing in the press 
- | |” PRESS OPERATOR... 
ee | welcomes simp- 
handling interrupted cuts, or the fast | lified operation 
speeds and feeds of heavy duty pro- | —Dickerman 
duction lathes. Turrets with the im- | feeds prevent 
proved clamping type handle are human fatique 
available in three styles and 11 dif- human ¢: amg r 
ferent sizes. Inform-A-Gram No. Al8. | wae te aie, QUALITY CONTROL MEN... 
ly without cheer the — ac- 
Protection against Lubrication | downtime. + oo Rr f mole tales 
Pressure Failure is provided by the on 
Cybele Wackness. ih aeaeel- ASSEMBLY FOREMAN inte to any press feeding job. 
ically stops machinery when the lu- ~ gains eet a 
brication pressure drops below a pre- ponents low in 
determined setting. The machinery steadily— THE CUSTOMER... 
‘ completes the working cycle before there’s never an is always ahead because 
“oe ec afternoon let- deliveries are always 
= ‘ down, never a on time, always “as 





production lag. specified”. 





DIE DESIGNERS praise the Dickerman templates 
that help them engineer Dickerman feeds onto 
their presses—send for your copies today! 

You'll benefit through increased production . . . greater accuracy 
. . . bigger profits when you install dependable Dickerman Die 
Feeds, Hitch Feeds®, and Rol-Di-Feeds on your presses. 





98 stopping, eliminating tool, cutter, 


Send today for 
* = or knife damage or breakage. com lots  aatae 
re- he Cyclesafe unit is easily mounted he “ 
i Dicker- 
and can be applied to any type of | wg, DICKERMAN MFG. CO. man lite 


” machinery. Seneca Falls Machine 
Co., Seneca Falls, N. Y., or — 
| Circle Inform-A-Gram No. Al9. 


321-304 Albany Street, Springfield, Mass. 
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An Improved Model of the 
Dimensionair air gage has 
been announced by Federal 
Products Corp., 1144 Eddy 
St., Providence 1, R. I. Mod- 
el DA-1-R1 Series features 
a smaller regulator, more 
positive zero adjustment, 
and an efficient filter with 
transparent cup mounted on 
the gage itself. 
Inform-A-Gram No. A2z2. 


This Light-Weight Leitz 
Precision Clinometer has 
been introduced by Opto- 
Metric Tools, Inc., 137 Var- 
ick St., New York 13. It is 
used for checking the in- 
clination of machine ele- 
ments to a level plane or to 
each other. It is also used 
in obtaining surface flatness 
during machining  opera- 
tions. The base is perma- 
nently magnetized to make 
the instrument self-clamping 
in inclined positions. 

Circle Inform-A-Gram No. A21. 


| Varied Multiple Operations are 

GR AY M | LLS Sub CY lo | performed by a special automatic 

| cross-drilling machine designed by 

| Russell T. Gilman, Inc., Grafton, Wis. 

The operations are handled by four 

PU M PS C i {¢ U LATE | horizontally-mounted drill heads, 

7 € b 7 ) 

Carbide-Cutting Abrasive 

Slurry Day In---Day Out oe 


NO TROUELE 


YOU GET THE SAME ABRASIVE PROOF 
CONSTRUCTION WITH BALANCED FLOATING 
IMPELLER DESIGN WHEN YOU SPECIFY 
GRAYMILLS PUMPS FOR YOUR MACHINES 





























located on a common plane and piv- 
oting around the axis of the work- 
piece through an arc of 270°. Feed 
movements are hydraulic-powered. 
Control of the four heads is inter- 
Thousands of Graymills Superflo Pumps are in continuous use, locked to prevent drill interference. 
pumping abrasive slurries, ground glass, lens polishing rouge, Circle Inform-A-Gram No. A23. 
enamels, lacquers and degreasing solvents. 
They stand up because they’re built for most tortuous applica- 




















tions. They resist wear and binding because the impeller floats on a Automatically Grind Intricate Con- 
cushion of liquid—no metal to metal contact, no seals, no packing. | sours, both internal and external, on 

Compared to such jobs as these, pumping coolants is a cinch. a hydraulic tracer controlled contour 
You can count on smooth, quiet performance— abundant volume— | grinder. A variable speed work head 
long life. They’re DEPENDABLE! | also makes polishing and buffing pos- 






Sold by leading Industrial Distributors everywhere. Graymills sible. Standard flat grinding wheels 
representatives near you are ready to help with special problems. — tte #3 









#32 RE. 








Graymills Corporation, 3713 N. Lincoln Ave., Chicago 13, Ill. 142 


THIS NEW CATALOG 


showing standard and JIC model 
centrifugal and gear type 1/25 to 
¥Y% H.P. Pumps, Pumping Units, 
Accessories and helpful selection 
chart. 


: SS is . se 
o> NG | are used by dressing them to the 
S \ | radius of the template in use. De- 
SN 
DOLANT PUMPS AND = 






























| tails on the grinder are found in 
be , ; | literature supplied by Industrial Tool 
7 Engineering Co., Detroit, or — 
CIRCLE INFORM-A-GRAM KEY NO. 214 Circle Inform-A-Gram No. A24. 
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CUTTING TOOL COSTS 
ROBBING THE JOB OF PROFITS ? 


i Systematic “NTS” 

' salvage is the best 
i way to cut cutting 
tool costs 


' 

{ 

i Stop before you dis- 

i card a worn or dam- 

aged cutter. It may 

i be worth many times 
its scrap value! 

i Since 1912 we 

t have been restoring 

4 all kinds of cutting 

i tools to new useful- 
ness to help shops 

i control their cutter 

t costs. 

i Can we assist you 
in studying your oper- 

i ations and tool usage 

i to determine if a 

{ salvage program will 

F save money in your 
plant? There is no 

§ obligation. 

w 
sans 






Write for this 
catalog and the 
salvage story. 







NATIONAL TOOL SALVAGE CO. 


EPWORTH BC LEVA C 
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28 pages of cost-cutting 
grinding ideas 











Send for your free Catalog D-53 


GARDNER MACHINE COMPANY 
416 Gardner St., Beloit, Wisconsin 137000 
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HUPPERT 
KH 1200 
LABORATORY 
OVEN 


UNDERWRITERS’ LABORATORY 
APPROVED MODEL 








Equalized 


oven heat at all times 





Results from Huppert Ovens Are 
Always Accurate. Thermostatic 
control accuracy '/2 of 1° C. at 
any setting up to 425° F.—220° 
C. This is achieved by a double 
venting system for constant dis- 
persion of fumes and other ex- 
: haust air, permitting a cleaner 
All Stainless Steel operation and better distribution 

$130.00 of heat. Work chamber is stain- 


(Thermometer $5.00 extra) less steel 12" x 10" x 10". 


$100.00 


Complete with thermostatic 
control and heat range switch 















HUPPERT 5700 SERIES OVEN 
with 3-way Heat Range Switch 







1. D. 

Wide High Deep Wattage Temp. Range Price 
20"' 15" 19" Max. 2250 130°F. to 550°F. $190.00 
20-hour electric timer—$18.00 additional 
Write for literature 






__. K. H. HUPPERT COMPANY —— 


6820 Cottage Grove Avenue, Chicago 37, Illinois 


Manufacturers of Electric Furnaces and Ovens 
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Illustrated at left is Flexolap Set No. 1. la 
each size (3/16”, 1/4”, 5/16”, 3/8”, 7/16” and 1/2”), and one additional brass 
barrel of each size, all held on a sturdy, serviceable stand. Price sans 


11/16” and 3/4”. 


FEDERAL TOOL CORP. 





The Perfex TANGI-MATIC Dresser is a self- 
contained precision tool built by an organiza- 
tion of master gagemakers for high precision 


work. 


Any shop man who can read a “mike” can 
operate the dresser the first time. No Jo Blocks, 
no height gages or other auxiliary tools 
needed. All radii and angles are read directly. 


PERFEX 
GAGE & TOOL CO. 


123 AVERY ST. e MT CLEMENS, MICH 
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Flerxolap. + INSTANTLY AND ACCURATELY 


ADJUSTABLE FOR FAST LAPPING AND POLISHING 


... atthout danger of galling or seizing! 


The Flexolap barrel is made 
with a series of longitudinal 
slots milled “off-center” to per- 
mit sensitively flexible expan- 
sion up to 15% — or more — 
under pressure of the adjusting 
pin. This construction enables 
Flexolap to save valuable time 
and to lap rounder, straighter 
holes. For accurate precision 
take-up, as desired, to maintain 
size and compensate for wear 
on barrel . . . simply turn ad- 
justment screw. 


Also available in sizes 7/32”, 9/32”, 11/32”, 13/32”, 15/32”, 9/16”, 5/8”, 
For lapping holes smaller than 3/16”, use the Midget 
Lap. Seventeen sizes: .032, .036, .040, .046, .054, .062, .070, .079, .090, .104, 
.120, .135, .155, .170, .187, .218, and .250. Trial assortment (17 laps) ; 


Write today for Catalog 
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Monarch Precision 


SHAPLANE 
Radius Tools 


Patent Pending 





Five Models for 


LATHES, SHAPERS, PLANERS 
AND BORING MILLS. 


RANGE 12” TO 3” RADIUS (MODELS ALSO 
AVAILABLE FOR CONVEX CUTTING, AND 
CONCAVE RADII TO 6” ON PLANERS. ETC.) 
Cc. B. TEETER 
Tool Room Specialties 


4470 Oakenwald Ave., Chicago 15, Ill. 
Phone Drexel 3-3571 
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~ ROYAL PRODUCTS 


88 UNION ST. MINEOLA, N. Y. 





Manufactured in 
all tapers. | to 
6 MT in stock. 
Special shanks 


THE TAPERED 


SEAT ASSURES 


and points 
Naat, oNe me) PAT. silo 
y + 0001 | > PEND. to order. 
i Points 
\ illustrated 
pS ' 


' are 
‘standard. 


9009 


Ask your Supper or write for Literature 
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DRILL THESE HOLES 
BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring 
literature. 
WATTS BROS. TOOL WORKS 
Wilmerding, Penna. 
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Includes 6 complete laps, one 





3600 Pratt Blvd., Chicago 45, U.S.A. 







monroe 


THE MOST PROGRESSIVE 
FIXTURE CLAMP LINE 


Catalog available from 
monroe 
Engineering Products 
1515 Hurd Road 
Monroe, Michigan 
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Horizontal, Vertical and 
Multi-Angle Grinding are 
performed by the Zocca sur- 
face grinder with a swivel- 
ling column which rotates 
180°. It is made in table 
sizes ranging from 12” to 48” 
wide and 24” to 360” long. 
This multi-purpose grinder 
can be used for all varia- 
tions of die, toolroom and 
production grinding. S&S 
Machinery Co., 140 - 53rd 
St., Brooklyn 32, N. Y., or — 
Inform-A-Gram No. A25. 


An Automatic Soldering Machine 
has been developed by Castle Ma- 
chines, Inc., Erie, Pa. The Braze-O- 
Matic is used for feeding solder 
through magazines to pre-heated 
parts for solder fabrication. With 





this machine, high quality soldering 
is possible at a greatly increased pro- 
duction rate. It works equally well 
with all known forms of soldering 
and all types of metals. 

Circle Inform-A-Gram No. A26. 


A Hand Portable Industrial Arc 
Welder of 200 Amp Output has been 
manufactured. Weighing 80 lbs, 


Model 200B employs a Transoidal 
transformer which enables it to per- 
form the work of a conventional arc 


-_ — 





welder four to five times its size and 
weighing three times as much. It is 
equipped with a thermal overload 
switch to prevent transformer burn- 
out. Brennen, Bucci & Weber, Inc., 
262 Mott St., New York 12, or — 
Circle Inform-A-Gram No. A27. 





Counting Rates Up To 
12,000 Counts/Min are pos- 
sible with a portable elec- 
tronic counter. It features 
a combination of plug-in 
electronic decade and five- 
digit mechanical register. It 
is suited for a wide variety 
of testing and measurement 
applications. Performance 
Measurements Co., 15301 W. 
MeNichols Rd., Detroit 35, 
or — Circle No. A28. 














| 
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VERSATILITY 


With PRESS-RITE POWER PRESSES 


Handles greater variety 
of jobs 


* 
Fast, easy set-ups 
ry 


For production or 
job work 
* 
Greater production at 
lower cost 
* 


More standard features 


Always choose Press-Rite Presses for versatility. Greater 
shut height . . . large bolster area . . . variable speed 
. . left or right flywheel design . . . single or con- 
tinuous stroke . . . flanged rams . . . built-in design for 
die cushion . . . counter-balances . . . tilting mechanism 
. and many other features provide smooth operation 
over a wide range of jobs from drawing to punching. 


drive . 


35 
Standard 
Models 
2 to 85 Ton 
Capacities 


Press-Rite Division of Sales Service Machine Tool Company, 
2351 University Avenue, St. Paul W14, Minnesota. 


FREE 


with illustrations — cutaways — specifications — and 
budget fitting prices. 


USED BY MORE .. . FOR MORE PRODUCTION 





OPEN BACK « INCLINABLE ower rE00E8 
CIRCLE INFORM-A-GRAM KEY NO. 217 
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Mark Metal Parts with up 
to twelve %” characters 
with a small power press. 
Model S-4K is equipped with 
an eight-station dial feed. 
It is easily convertible for 
various stamping operations 
by applying interchangeable 
station studs for each shape 
of part to be marked. Geo. 
T. Schmidt, Inc., 4112 Rav- 
enswood Ave., Chicago 13, 
or — Circle No. A239. 


TOOLING & PRODUCTION 


With Model 300A Series of 
Presses it is possible to con- 
vert a 65-ton press to one up 
to 300 tons with easily in- 
stalled kits. These kits cov- 
er 65, 125, 170 and 300 ton 
conversions. These presses 
are supplied with complete 
self-contained hydraulic sys- 
tems and controls or as basic 
units to be connected to a 
central system. A. Dale Her- 
man, Inc., 17071 Ventura 











Blvd., Encino, Calif., or — 
Inform-A-Gram No. A30. 








Debur a Tapped Hole while Tap- 
ping with the Burr-Bit chamfering 
tool. It is available in 12 sizes rang- 
ing from No. 2 to %” to fit all two 
and four fluted taps. This device 
which slips over the tap, deburrs the 



















“<< 
eee eees 





vice Engineers 
Pivot Ser «Close oS 
ne, — ready 





are now @ 
r telepho 
ae anxious to help 
ou with every — 
perforating proble' 
























tapped hole as the tap is being with- 
drawn. It can be sharpened without 
having a special grinding fixture to 
grind the blades. Vernon Devices, 
Inc., 481 E. 3rd St., Mt. Vernon, N. Y., 
or — Circle Inform-A-Gram No. A3l. 










@ Service? We'll DELIVER the finest quality shoulder and ball seat 
punches, with the finest quality and performance features available 
anywhere, WITHIN 48 HOURS from receipt of order. (Prompt delivery 
on exclusive Pivot straightground and whipsleeved punches, too)! 









Columbus, Ohio emer a Chicago 
R. C. Williams Jerico Inc. 
Columbus 1-4321 


CONNECTICUT, Avon 
Smith-Keser and Co. 










Oldfield 8-4401 Hudson 8-1811 

MASSACHUSETTS, South Weymouth Dayton, Ohio WISCONSIN, Milwaukee A Separate Feed for Each Turret 
Edwin T. Gronberg John M. Gorman Co. Robert Crane Position with infinitely variable feed 
ED 7-9511 Taylor 7639 Broadway 1-2510 


adjustments is a feature of Model 








NEW YORK, Buffalo. aetna batt Ce. yy a ~y HR-1 turret lathe converter. It oper- 
Enterprise 9186 _ Main 1-8669 Fleming 3-2588 ates on 50 to 100 psi air pressure. 






Rochester, N. Y. KENTUCKY, Louisville GEORGIA, Atlanta | 
LW. Sage, Inc. Wilhelm Tool Agency Precision Die Supply Co. 
Baker 5-0844 Highland 4555 Cypress 0809 
PENNSYLVANIA, Erie MICHIGAN, Detroit CALIFORNIA, Los Angeles 
Erie Industrial Supply Automotive Factory Supply Dillon Stevens & Co. 








gat US Far ae as aa 







Phone 2-3231 Trinity 1-7360 Richmond 7-9221 
Philadelphia, Pa. Grand Rapids, Mich. San Francisco, Calif. 
Cameron H. Vize bel Dillon Stevens & Co. 






W. J. Seibe 
peal Giendale 2-0861 
ittsburgh, Pa. ; 
Merit Machinery Inc. Dearborn, Mich. 
Fairfax 2-4310 James Perrone 


OHIO, Cleveland 


Douglas 2-2518 


CANADA, Galt, Ont. 
James Morton Ltd. 
Logan 59260-1 Galt 3920 















Jergens Tool Specialty Co. INDIANA, Indianapolis TEXAS, Dallas “4 
Kenmore 1-2015 Richard Pratt Tool Products Co. a 
Melrose 8-3102 Phone RI 4453 







| eeee??**ee,. 













o oars G-tre, “+. WRITE FOR FREE CATALOG @ ALL TYPES OF PUNCHES @ PRICE LIST | The converter’s rapid consistent 
2 *,0 o* te Cg mechanical cycling greatly increases 
7 _ ‘ both production and quality. Tool 
3° p | VOT PUNCH and DIE CORPORATION life is also increased by uniform pres- 
“0,70 sure and feed rates. Sandex Auto- 







tout *TREmt ward NORTH TONAWANDA, NEW YORK 


mation Inc., 678 Berriman St. 
Brooklyn, N. Y., or — 
Circle Inform-A-Gram No. A32. 
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long-run production, as well as m of your own 
3) | ‘i {Fast set-up! Adjusted to handle any job in less than two 
ee | : : ‘ 
7 Ne cial tools required! New design permits — 
Easy to operate! Semi-skilled workers can learn in one _ 
Tap- day. eae = ee 
ring Precision sensitivity! Balances both kinetically and — 
‘ang- dynamically with maximum sensitivity. . 
two Lowest Cost! Cuts cost of balancing piece so low 
vice that eran’ suallist shopy son inne flare uke nie pends 
s the sion balancer. . =e 


lished Maximum 
Esteiinimum Ranges 















Heavy Duty Model 708 
Weight—1 Ib. to 5000 STEWART-WARNER CORPORATION re 
Diameter—1" to 68 Dept. UU-47, 1850 Diversey Parkway, Chicago 14, Illinois 
Length—7" io 83 z Please mail me all the facts about Stewart-Warner Industrial 
Sensitivity —-0 me anne Balancer. 
Standar 


Portable and 


Models also available. Re 
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City. , eee State 





i 
i 
i 
1 Address 
J 
1 
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ELASTICONE® reduce lubrication 


reduce maintenance 


guide pin COVEFS ' increase press time 
CUT A preserve alignment 


DIE IY BY Discover 


4 how inexpensive 

4 ELASTICONES can 

“provide increased pro- 
duction, lower die costs b 

Closing the gaps between pins 
and bushings, reducing die breakage 

and maintenance. Just snaps into place 

— No installation or maintenance costs! 

Bulletin 53 contains complete information. 

Send for it today! 


urret é 

feed 
[odel 
yper- 
sure. 
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NEW Type “Z” Milling Cutters 


Staggered Tooth Slotting Cutters 

| HSS Vasco Supreme Gashed Type Blades— Blades are 
— serrated to allow radial adjustment 

Wedge Lock— Wedge allows continuous axial adjustment 
HSS Vasco Supreme Double Handed, Double Serrated 
Blades — Can be used in either right or left hand position. 
Serrations allow both axial and radial adjustment 
Double Set Screw Lock for Added Rigidity —A smaller 
double set screw lock is used for narrow widths and 











CENTRAL : : Safety Equipment Co. 


























stent smaller diameters 

wail Half Side and Interlocking Cutters —Extra Blade Length woe Coonan Oe: A gape yes aaron agent 
00 to accommodate all applications ee 4 Titi 1 } 
pres- Sidhe tice indian tis aa F) For complete infor- Name a i { 
Luto- rite for Catalog No. » mation ~ Elasti- | Firm Name } i 
St., Scones and a copy 5 ' 

LOVEJOY TOOL COMPANY, INC. E of Bulletin 53 use { Address. : 

convenient coupon. ! City Zone___State ; 





146 Main Street, Springfield, Vermont, U.S. A. TP-4 


ae ee ee ee 
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CUSTOI 
DIES, WHISTLER 


a, . gy gta 
nt 








et 
(W~ EXPERIENCE For nearly half a century S. B. 

STAFF Whistler & Sons, Inc. have been 
[w CAPACITY manufacturing custom dies for 


the top names in industry. With our large staff of 
experienced engineers and skilled tool and die makers, 
supported by extensive mechanical facilities, we offer 
a dependable die making service to any manufacturer 
whose product calls for the working of sheet metals. 





DRAWING 









COMPOUND 
BLANKING 


AND PIERCING CAM 


PIERCING 
















SEMI-AUTOMATIC 
LANCE AND FORMING “3 






You are invited to send us your specifications and draw- 
ings for cost estimates and delivery schedule. See for yourself 
how Whistler dies are stepping up production and cutting 
costs in plants coast to coast. 










S.B.WHISTLER & SONS, INC. 
748 Military Road, Buffalo 23, N. Y. 
pon nt 





ee 
—- er 


—~~, =—— - 






Nato res MAGNETIC and CUSTOM DIES FOR Atti INDUSTRY 
. Divect Factory seach thaecalbnaieahis Located in Principal yee) ae tne 


1957 — Our 40th Year ‘Salar? Dies 
CIRCLE INFORM-A-GRAM KEY NO. 2201 







Qf 
‘ease? 





GET 
CLEAN 











YOUR Installed 
on cross- 
AUTOMATICS slide or 
turret 
. UNMARRED Avoid scratches All clear with 
like this “‘Relievomatic!” j 
BY TOOL Write today for details. j 
AL 
ALY SILBER PRODUCTS, INC. worth 6-1133 i 
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For fixed fastenings or 
‘hard-to-reach’ assemblies 
USE 


GRIPCO 
CLINCH NUTS 


WITH THE EXCLUSIVE 
HEX ON HEX 
FEATURE 






























RUT NUT + NUTS 
CLINCHED SOLID STAKED-IN HEX HOLE BE- 
TO FLOAT = —- FORE CLINCHING 






For positive attaching of a threaded © 
medium to thin metals. They are | 
clinched solid for a rigid application, 
or staked in with a six point staking ~ 
punch for a floating effect. This takes 
care of misalignment and creates an "@ 
easier application of the bolt. Gripco @& 
Clinch Nuts can be clinched or staked © 

with hydraulic or air equipment. Full ™ 
details available — write for samples 
and data sheet today. 
















NUT company 


107 Maple Ave. 
South Whitley, Ind. 
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HELIOS 


PRECISION DIAL CALIPER 


Guaranteed Accuracy Within .001” 
Reading .001” 
















e SPEED 6” 
e PRECISION $31.80 
e DEPENDABILITY F.O.B. New York 
















Full scale reading of 5° — 6" — 8" — 10" 
Available. Also with Scriber to convert 
to Vernier Height Gage. 






Ask for cotetee oe prices of other 
Standard Calipe 


SETS «KARL A. NEISE 
ANOS att ee 404 4th Ave., Dept. TP 
New York 16, N. Y. 
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THE NEW RELIEVOMATIC § 
SELF-RELIEVING TOOL HOLDER i 
SAVES YOU COSTLY SECONDARY i 


NOW 






FINISHING OPERATIONS 






SURFACED 
PARTS FROM 







































134 Lafayette Street * New York 13, N. Y. 
ley cm mar cs ce ee es es 
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Greater Versatility and 
Accuracy in Production 
Grinding are possible with 
TG-12 centerless grinder. It 
is used for centerless grind- 
ing of tungsten carbides, 
steels, stainless, plastic, non- 
ferrous metals, etc. The 
grinder handles work from 
0.004” to 14%” dia and can be 
used for either plunge or 
thru-feed grinding. Royal 
Master, Inc., 111 State Hwy 
23, Riverdale, N. J., or — 
Inform-A-Gram No. A33. 


Eliminate Lathe Relieving with the | 


Jemco automatic cutter, milling and 
grinding machine. It completely re- 
lieves each tooth, indexes and stops 
automatically. Multi-toothed and 
staggered tooth milling cutters for 
climb and conventional milling can 


be relief milled and form ground 
also. The form grinding of each 
tooth provides an equal cutting load 
on the teeth and a better milling pro- 
duction. A template copying attach- 
ment increases its versatility. Jersey 
Mfg. Co., 456 Livingston St., Eliza- 
beth, N. J., or — 

Circle Inform-A-Gram No. A34. 


Inspect 3-Dimensional Cams with 
the Alexander Universal optical 
measuring machine. It features toler- 
ances as close as 0.00005”. This ma- 
chine records rectangular coordinate 
dimensions and controlled rotary 


movements simultaneously. It is 
also adaptable for checking gears, 
threads, length measures and gap 
gauges. J. Arthur Deakin & Son, 
150-28 Hillside Ave., Jamaica 32, 
N. Y., or — 

Circle Inform-A-Gram No. A35. 


This Motor Driven Scrap 
Chopper operates entirely 
independent of the power 
press. Heavy-duty Model 
400 features better lubrica- 
tion and other features to 
give longer life with lower 
maintenance. Smaller mod- 
els are also available. Du- 
rant Tool Supply Co., 1-15 
Thurbers Ave., Providence 
5, R. L., or — 
Inform-A-Gram No. A36. 
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Over 1500 Pcs/Hr are pro- 
duced by this automatic tap- 
ping machine for small 
parts. The machine consists 
of a vertical tapping unit, a 
vibratory feeder, a gravity 
track, an escapement, a work 
feeder and an ejector mech- 
anism. The machine’s basic 
design can be modified so 
that it can be adapted to 
automatic drilling or assem- 
bling. Automation Develop- 
ment Corp., 135 Reynolds 
Rd., Mentor, O., or — 
Inform-A-Gram No. A37. 


TOOLING & PRODUCTION 


This Improved Poweroll 
Coil Cradle can be moved 
from one press to another, 
wherever the advantages of 
an automatic slack loop are 
desired. The coil cradle can 
handle stock to 24” wide by 
48” dia and up to 3000 lbs. 
The Poweroll feeds the press 
automatically. For litera- 
ture on the coil cradle, con- 
tact The Medelton Co., 335 
E. 142nd St., Bronx 54, N. Y., 


or — 








You Get 
Peak Performance 


with an InDEeXx 


Model “60" 
HORIZONTAL MILL 


@ Simple, efficient, compact, with all 
operating parts enclosed, yet readily 
accessible. Unusually low-priced. De- 
signed for the average tool room, yet 
highly suitable for production shops 
through its rigidity and low maintenance 
cost. Standard table 40” x 9”, larger 
table optional. 


The INDEX LINE also includes the Famous 
“SUPER 55” and the Popular “45” Vertical Mills 


Write for Literature 


541 WN. MECHANIC STREET 


JACKSON, MICHIGAN 


CIRCLE INFORM-A-GRAM KEY NO. 222 











Circle No. A38. 


Remotely or Automatically Control 
Rapid Stop-Start Machine Operation 
with a _ solenoid-operated power 
transmitter. Type J is used for driv- 
ing high production machine tools, 
winding and spooling equipment and 


conveyors. The motor uses a con- 
stantly running motor-driven fly 
wheel with a short throw clutch. 
Diehl Mfg. Co., Finderne Plant, Som- 
erville, N. J., or — 

Circle Inform-A-Gram No. A339. 


Combine Three Operations in One 
Automatic Sequence using this new 
wet-or-dry belt centerless grinder. 
Model L4-3 is designed for high- 
speed volume production on ferrous, 
non-ferrous, plastic and other mate- 
rials. It maintains tolerances of 


0.001” or less, at through-feed rates 


up to 35 fpm. Typical grinding 
sequence is rough grind, finish grind 
and fine polish. The machine will 
accommodate stock from 32” to 2%” 
dia, any length. Engelberg Huller 
Co., 831 W. Fayette St., Syracuse 4 
N. Y., or — Circle No. A40. 
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For Profitable Tapping, 


Grind Your OWN 
Best Rake Angles! 


Controlled grinding 
of tap flutes and chamfers. 





For each different material, there is a “‘best” rake or 
hook angle for tapping. You can grind and re-grind this 
angle on taps for each of your jobs . . . positively and 
accurately, time after time . . . with the BLAKE Flute 
Grinder.* 

Combined with the BLAKE Chamfer Grinder, this 
machine can give you substantial savings even with Class 3 
or 4 fit standards, because you will have: 

1. Best rake or hook angle for the material tapped. 

2. Exact indexing of cutting edges. 

3. Correct spiral points. 

4. Accurately relieved chamfers. 

The increased uniformity and accuracy of your threads, 
plus far greater tap life, are the sound basis for maximum 
savings in your tapping costs. 

Ask us for the details of what this combination can 


do for you. Now available with air operated vertical slide, 


EDWARD a L ry K =e COMPANY 
INC. 


MANUFACTURERS OF FLUTE AND CHAMFER GRINDERS 


442 CHERRY ST., WEST NEWTON 65, MASS. 


Exclusive Distributors of: 
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WALTER 





PRECISION DIVIDING 


ROTARY TABLES 
With and Without Dividing Discs 


e@ READABILITY: 6 SECONDS. 
e@ CONSTRUCTED FOR LONG LIFE. 
@ MAINTAIN PRECISION. 


@ AVAILABLE IN 10", 12'/2", 1534", 
19%", 25", 31". 


Also many types of Universal Pre- 
cision Dividing Heads and Attach- 
ments for most economical production. 

















Test reports furnished with literature. 
Sole Agents for U.S.A. 
KARL A. NEISE 


404 FOURTH AVE., DEPT. TP 
NEW YORK 16, Ni. Y. 














ENGRAVED SIGNS 
SHEETS+TUBES: oy 


PLEXIGLAS+NYLON+ TEFLON 


KODAPAK+ PHENOLICS 


127 N. WATER ST ROCHESTER 4, N.Y HA 6-5655 


CIRCLE INFORM-A-GRAM KEY NO. 2232 
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How To Get Things Done 
Better And Faster 





paednd as ae 
soeesScOORAS Te =t 





BOARDMASTER VISUAL CONTROL 


vy Gives Graphic Picture — Saves Time, 
Saves Money, Prevents Errors 

yy Simple to operate — Type or Write on 
Cards, Snap in Grooves 

vv Ideal for Production, Traffic, Inventory, 
Scheduling, Sales, Etc. 

vy Made of Metal Compact and Attractive. 
Over 100,009 in Use 


Full price $4g°! with cards 
FREE 24-PAGE BOOKLET NO. Z-300 

Without Obligation 

Write for Your Copy Today 


GRAPHIC SYSTEMS 


55 West 42nd Street @ New York 36, N. Y. 
CIRCLE INFORM-A-GRAM KEY NO. 2234 
































224 TOOLING & PRODUCTION 









NEW 


Contour Gripping 


FIXTURE 


Slow Spiral ' 3 : _ ps 3 " rath a3 

Heavy Web | - ia , SPECIAL 

Heavy Land gest = FIXTURE 
| i <a Oy Za 


New ‘“‘Series 333’’ Drills 
for Drilling Cast Iron! 








yes You 
SA MONE ' 














yar 





Special 
Carbide Tip 





LUA ee tm TAKE BIGGER CUTS 
ANY ODD SHAPED PIECE . @ FASTER 













by, @ SAFER 
lacs NO MORE @ CHEAPER 





HOLDS ANY SHAPE Sitiscnaisiieaanmeiciilidiiciaabaii 


Whatever your carbide drill requirements may be... IN ANY POSITION in any position for drilling, mill- 
. ; : amie 3 


whether solid carbide or carbide tipped . . . it always - “ hy 
pays to make sure you use an “ACE”. Their “ground- ing, shaping or grinding. It only hes 


from-the-solid”, highly polished flutes have keener, | Act Now | ee Ne a 
stronger cutting edges. And that means finer ac- ® ro ther ng ¥I 
chine tools. 


curacy, longer tool life, and lower drilling costs for you! Investigate its possible application 
Call your local Ace Drill Distributor today! in your business. Write for further 


details or demonstration. 
NEW CATALOG covers the entire line of Ace 
“Ground-from-the-Solid’’ High Speed Steel and 
Carbide Drills, Reamers, Drill Blanks and 


AMPOGRIP CORP. 
10L Olivine Street e¢ Willimansett e« Mass. 
Special Drills. Send for it today! 
pound tilting table, built-in wheel dresser. 
ACE DRILL Write for Illustrated Bulletins and Prices 


Cae RICE PUMP & MACHINE COMPANY 










































DIE FILERS .. . for straight-line 


sharp corner filing, sawing and lapping. 






This low cost precision-built unit performs 
all die making operations at savings up 
to 40%. Furnished complete with motor 
and two overarms. No extras to buy. 


. for high speed Precision Grinding 
of Curved and Irregular Contours. 


Standard features include 20,000 or 30,000 
R.P.M., of a combination of these spindle 
speeds, 2 H.P. motor, Collet Chuck, Com- 


















228 PARK AVENUE BELGIUM WISCONS 





ORIGINATORS OF “"GROUND-FROM-THE-SOLID™ DRILLS 
CIRCLE INFORM-A-GRAM KEY NO. 2241 CIRCLE INFORM-A-GRAM KEY NO. 2243 
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Eliminate “Dry Starts” of Machinery 
after shut down periods with the Kwik- 
Flush gravity feed oiler. A reservoir 
built into the oiler automatically floods 
the bearing with a fixed amount of 
lubricant when the oiler valve is 
opened. After the flushing cycle, the 
oiler operates normally. It is also used 
on all types of bearings where consider- 
able weight, strains and pulling loads 
are present. Trico Fuse Mfg. Co., 2948 
N. 5th St., Milwaukee 12, or 
Circle Inform-A-Gram No. A4l. 


Scaling, Chipping. Chiseling or 
Cutting Operations are handled by 
the new Big Bully air hammer. 
Model SP1200 weighing 50 oz, has in- 
creased power. It is 6” long and con- 
sumes 6.5 cfm of air at 1500 psi. The 





metering trigger controls the ham- 
mer’s power from 0 to 9000 
blows/min. Superior Pneumatic & 
Mfg., Inc., 4758 Warner Rd., Cleve- 
land 25, or — 

Circle Inform-A-Gram No. A4z2. 


A New Fast-Action, Agitating 
Parts Cleaning Machine has been an- 
nounced. It is available in Models 
MPC-3 and MPC-4 which are pneu- 
matically-operated fully automatic 
agitation cleaners to be used cold or 






et 





with steam, gas or electric heat. The 
machine is designed for universal ap- 
Plications in the parts cleaning field 
and is adaptable for use with all sol- 
vents, alkalis and acidic solutions. 
Circo Equipment Co., Dept. P-1, 
Terminal Ave., Clark, N. J., or — 
Circle Inform-A-Gram No. A43. 
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Select the Correct Meas- 
uring Pressure for different 
purposes with an improved 
Mikrokator comparator gage 
with an indicating scale. 
Pressure ranges from 0 to 
40 oz are available. C. E. 
Johansson Gage Co., Dear- 
born, Mich., or — 
Inform-A-Gram No. A44. 
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SUPER PRECISION, 1 HP, 3600 RPM 
MOTORIZED TOOL AND CUTTER GRINDER 
CLEARANCE ANGLE SWIVELLING HEAD WITH 
ANGULAR ADJUSTMENT IN A VERTICAL PLANE 


and get these seven savings: 














1. Strong, long lasting tool cutting edges because cup wheel cutter 
grinding can be used for practically all clearance angles. 

2. Tooth rest stays on the center tine of the cutter for practically 
all grinding on centers or in the work head. 

3. A single set-up grinds most cutters and reamers all over, using 
the swivelling table and Pope tilting head. 

4. No more mistakes on clearance angles. They read directly io 
degrees from the scale provided on the head. 

5. No more trouble or time wasted getting the right clearance 
angle on the tough ones such as slab mills, taper reamers, 
angular cutters and form tools. 


6. No more heat checking of cutters. One safe speed — 3600 
RPM — for all wheels generally used on cutter grinders. 


7. Quick, easy adjustment saves you time and money every time 
you grind a tool. 


Ask us to send you complete 
specifications including 
price and delivery. 





No. 118 





POPE MACHINERY CORPORATION ~- 261 RIVER STREET + HAVERHILL, MASS. 








CIRCLE INFORM-A-GRAM KEY NO. 225 
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This Portable Re- 
sistance Welder has 
all the extra fea- 
tures of high-priced, 
heavy-weight pro- 
duction welders. 
Model 57 is water- 
cooled, air-powered 
and versatile. Am- 
power Products Co., 
P.O. Box 464, Oak 
Lawn, II1., or — 
Circle No. A45. 


Each page will give you 
new cost-saving ideas 












'S7 


CATALOG 











418 SCHIPPERS LANE 








Il be glad 
to send you a copy of 


this new catalog— 17 i, Today 


BUCK TOOL COMPANY 


KALAMAZOO, MICH. 


CIRCLE INFORM-A-GRAM KEY NO. 226 


TOOLING & PRODUCTION 


Designed for High Speed 
Applications is this new fin- 
ishing barrel developed by 
The Abbott Ball Co., Hart- 
ford, Conn. It features a 
22” x 33” barrel of welded 
steel plate with a capacity of 
1,200 lbs. Available in either 
single or double compart- 
ment units with or without 
neoprene linings, the barrel 
operates at a speed of from 
7 to 30 rpm. 
Inform-A-Gram No. A46. 











Steel 4-Post Tables have been 
added to the line of drafting tables 
produced by Mayline Co., Inc., She- 
boygan, Wis. The entire base is of 
steel, including the drawers. The 
tables are available in five combina- 
tions. To each leg is attached a 
shaped wood shoe complete with 
leveler so that the table can be set 
in a perfectly level condition. 

Circle Inform-A-Gram No. A47. 


This Weld Roll Planisher features 
rotating heads. The heads can be 
turned 90° and locked in position for 
planishing circumferential welds as 
well as longitudinal welds on tubes, 
tanks, cones and other shapes. This 


642-ton planisher has a 72” throat. 
Pressures up to 10 tons and up to 
96” throat depth are available. Air- 
line Welding & Engineering Co., 785 
N. Prairie Ave., Hawthorne, Calif., 
or — Circle Inform-A-Gram No. A48. 


A New Lathe Mandrel has been 
added to the line of Quality Brand 
Woodruff Key Seat Cutters manu- 
factured by Quality Tool Works, 792 
Market St., Waukegan, III. It is made 








of hi-grade tool steel, hardened and 
ground with precision lapped centers, 
tapered to within 0.0005”. The lathe 
mandrel is available in sizes %6” to 
3” dia. Circle Inform-A-Gram A49. 
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MAGNIFIES 
MCA Et AS“ HARD-TO- 
Pes hey READ” 
ers VERNIER 
SCALES 
ON HEIGHT 
GAGes 
AND 
CALIPERS 





moomest the ‘hard “. — vernier scales on 

calipers and height gages. mare cep Cer guess 
work or hit or miss Shien ‘and g ENS Is 
finest auallty optical glass, specially igned and 
for with opti 


Purpose utmost ical skill. 
x oS anes — lines true and In 
dally use in lan of West se, General 


nghou 

tric, Gener Motors, Chrysier, Packard, Ford, 
| = yh o——. Bendix Aviation ‘and many others 
‘ 


defense work. 

Made in 3 sizes to fit Starrett, Brown & Sh 
Lufkin Tools, and others of similar design. 
1 6” Vernier Calipers; 8 No. 200 f 
1 * : " also 10”-18” -24” A 

lipers; ‘or most popular type ” an 
Pri Height y 2-. and for 36”-48” 60” and 72” 
Calipers. 
For Complete information Write, Phone or Wire 


STEBAR COMPANY 
216-221 28th Ave. North Minneapolis 11, Minn. 
CIRCLE INFORM-A-GRAM KEY NO. 2271 








0003 HOLE LOCATION IN 





1 MINUTE 
EDGE FINDERS 
$2.50 POSTPAID $10.00 
NEW except C.0.D. DELUXE 


e THOUSANDS HAVE PROV- 
EN AND ACCEPTED THE 
DELUXE MODEL FOR 

YEARS. 


e JUMPS gp ge AS 
SHOWN HEN _LOCA- 
cate IS REACHED 

€N 500 DIA. MODEL 
FOR LARGER WORK 


ONLY. 220 


ADJUSTABLE VISE STOP 





$2.95 
( HUNDREDS OF PIECES TO A 
0003 TOLERANCE WITH 
THIS HARDENED VISE STOP 
THAT IS ADJUSTABLE IN 
ALL DIRECTIONS. ATTACH 
TO VISE WITH ONE Y%4— 
20 TAPED HOLE. 
Dealer Inquiries Invited 


GLOVER MFG. CO. 


422 Park Ave. Meadville, Penna. 











CIRCLE INFORM-A-GRAM KEY NO. 2272 











STAGGER TOOTH 
WOODRUFF CUTTERS 


FOR IMMEDIATE 
SHIPMENT 





338” - *B 85 WOTAN 


BORING MILL 


CAPACITY: 
Vertical Capacity 36", Distance 





| WOIAN 





in building precision machines 











@ STANDARD STOCK ITEM 
@ STANDARD PRICES 


® SMOOTHER CUTTING 
@ LONGER LIFE 





Recommended for cutting tough, 
hard to machine materials. 


Agents’ and Jobbers’ Inquiries Welcome 


QUALITY TOOL WORKS 


785 S. Market St., Waukegan, Ill. 








for Toolroom and Production 


Spindle to Outboard Support 86", 
M.T. +5, Speeds up to 1000 RPM. 


Over 75 years of technical ‘‘Knew-how”’ 


227 








PRECISION HORIZONTAL 


Power Operated Rotary Table 
Nitrided Roller Bearing Spindle 
Electro-magnetic Clutches 





Rapid Power Traverse throughout 
Threading Attachment 
Centralized Lubrication & Controls 


OPTIONAL FEATURES 


Optical Accuracy Reading 
Attachment of Spindle Head, 
Outboard Support and Cross-table 


Quick Change Spindle Taper 











Parker Machine Company, Inc. 





158 PIONEER ST.* BROOKLYN 31, NEW YORK « TRIANGLE 5-2103 and 2157 
CIRCLE INFORM-A-GRAM KEY NO. 2274 








MELCO 3 center point 


SOLD IN TUBES, QUARTS, GALLONS, DRUMS 


Made in both oil and grease form. . 
and milling machine centers; grinding machine centers; steady rests 
and heavy journals; tapping, broaching and extruding; any applica- 
tion where extreme pressure or frictional heat prevails. 


frictional heat. . 
ing or drawing oils. 


SEND TODAY FOR FREE SAMPLES 


e. B. TEETER 4470 OAKENWALD AVE., CHICAGO, ILL. 


. thus an excellent additive for cutting, broach- 


LUBRICANT 


. designed for use on lathe 


Reduces 


Phone DRexel 3- 3571 








__ CIRCLE INFORM-A-GRAM KEY NO. 2275 











AS : cuts r heavy cuts, use . 
; 3 production machines, Se. E i SS = 1S 
| fasta Agents: KARL A. NEISE, 404 A Ave., N. Y. 16, N. Y., Dept. TP Ef DERNTOO 


MASTER GRIPPING CLAWS 


System Hubner 
WHY use them? 


1. Clamping oon Vertical as well as Rorinontel—qveattns 
workpiece aow' ai on the machine 
hammering. 





rectly 
No air between. 
Gain more working room. 
Faster and more secure setups. Easier to handle. 
- Unlimited jaw opening. 
No meaee overlapping «n the more 
surfac 








i) Venn 


. pace versatile—take light 
o! a 
small machines or heaviest 





CIRCLE INFORM-A-GRAM KEY NO. 2273 
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'NEW IDEAS 


TO DOUBLE YOUR STORAGE CAPACITY 


Time- and space-saving equipment of 
advance design . . . permits new 
economy, efficiency and handling ease 
... for every storage operation. 





CONDUIT RACK 
Permits vertical 
storage of con- 
duit and tubing 
in lengths up to 
10’ 








No. ECR 









WAREHOUSE RACK 
For storage of heaviest 
palletized loads—up to 
4000 Ibs. per shelf! No.WR-9 


BULK STORAGE RACK 


Long-span (6’) shelving 
handles lengthy pack- 
ages or bulk loads. 
No. BSR-247 





ROTABIN COUNTER 
Permits finger-tip ac- 
cessibility of many 


fast-moving small 
items. No, C-286-27-S 


— 







SERVICE CART 
For moving small items 
quickly, safely in plant 
operation. No. SC-30 





Ve 
PALLET FRAME 
Permits fast pallet 
stacking of irregular 
or crushable loads. 


ROTABINS 
For broken package 
lots or large quantities 
of small items. 





KLIP-BILT SHELVING 
Installation is fast without 
tools . . . using simple clips. 


ANGLE TYPE SHELVING 
Offers a wide range of standard 
sizes, parts and accessories. 








The FRICK-GALLAGHER MANUFACTURING CO. 
WELLSTON, OHIO 


Specialists in Storage Planning and Manvfacturing of Storage Equipment 


TELL ME MORE ABOUT STORAGE ECONOMY... 


The FRICK-GALLAGHER MFG. CO. 
106 So. Michigan Avenue, Wellston, Ohio 
Please send me catalogs checked. 
(CO Miscellaneous Equipment 
(Cat. No. 702) 
CD Klip-Bilt Shelving 
(Cat. No. 703) Company. 
CO Rotabins 
(Cat. No. 110-A) Address 
CO Angie Type Shelving 
(Cat. No. 550) City. Zone___ State 


Name 

















CIRCLE INFORM-A-GRAM KEY NO. 2281 
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Angle Iron Cut Off Die 


No. 18, cut off die, fer 2” x 2” 
x%” and lighter angles. 
Mounted in leader pin die set. 
Fits ’most all makes of 25-ton 
and larger presses. Simple 
shearing action insures 
straight, clean cut WITHOUT 
DISTORTION. Another of the 
many different kinds of punches 
and dies in stock or made to 
order for foot, hand or power 
operation. Also adaptors and 
die shoes to convert your press. 
Each precision-made. 





What are your punch and die 
needs? Consult us about your 
problems. Prompt service on 
“specials” made to your order. 


Send for free illustrated catalog 
No. 154 AF. Net prices shown. 

















WARD Machinery Co. weshincton Chicago 6 


CIRCLE INFORM-A-GRAM KEY NO. 2282 








TUBE ROLL REGRINDING 


We do it FASTER—CHEAPER— 
BETTER on our own design of 


RADIUS ROLL GRINDER 


CAPACITY: %. to 314” radius | Send us a pair of rolls or speci- 
0” dia. Rolls | fications for a quotation. 








; COMPLETE SATISFACTION GUARANTEED 











WE ALSO DESIGN AND MANUFACTURE ROLLS. QUICK QUOTES FURNISHED. 
PATTERSON MACHINE COMPANY 2709 Trumbull 


Builders of Automatic Wire Straightening and Cut Off Machines 
CIRCLE INFORM-A-GRAM KEY NO. 2283 








Cut costs on hole cutting with . . . 


BOREMASTER 


Finished holes 144” to 11%” di- 
ameter to a depth of 8” on your 
present equipment 


with 


THE BOREMASTER 


Not just another Trepanning Cutter but a real heavy 
duty tool. Stock removed in one piece eliminating waste. 
TIME SAVINGS + MATERIAL SAVINGS — COST 
SAVINGS 
For full details write 


NEISE KARL A. NEISE, Dept. TP 
LITRE A 404 4th Ave., New York 16, N. Y. 


CIRCLE INFORM-A-GRAM KEY NO. 2284 
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Effective in Tapping Cast Iron is 
the Strate-Face Tap. It has a 
straight cutting face with a scienti- 
fically determined rake angle for 
freer cutting. The Strate-Face Tap 
also provides greater accuracy in 


Soeeaagag 





tapped hole sizes. The new flute and 
core design assures a stronger tap, 
longer tap life and less breakage. 
The tap is available in standard 
ground thread sizes from No. 6 
through %”. Besly-Welles Corp., S. 
Beloit, Ill., or — 

Circle Inform-A-Gram No. AS50. 


Longer Life is a feature of the 
Starline Series of air control valves 
announced by Ross Operating Valve 
Co., 120 E. Golden Gate Ave., Detroit 
3. There are five pilot heads which 





are interchangeable on seven valve 
bodies, providing 35 major model 
combinations. Available pipe size in- 
creases the variety of combinations 
to 210 models. 

Circle Inform-A-Gram No. A5l. 


This Boring Bar with Chip Control 
is used on turret lathes, boring mills, 
etc. An adjusting set screw behind 
the solid carbide chip breaker per- 
mits quicker adjustments on-the-job 








Stde View 


for various feeds and depths of cut, 
reduces tool-bit breakage and in- 
creases tool-bit life. Wedge-action 
clamping distributes the clamping 
action over a wider bit area. Everede 
Tool Co., 2001 N. Parkside Ave., 
Chicago 39, or — 

Circle Inform-A-Gram No. A52. 
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Economical, Efficient Mounting of 
Speed King 2, 3 or 4-way valves in 
any desired combination is possible 
with a new manifold. The cast 
aluminum manifold, available in two 
and three station types, has full 
length inlet and exhaust ports. It 
can be adapted to any type of control 
valve application. Use of the mani- 
fold is said to reduce piping time and 
material costs at machine assembly. 
Valvair Corp., 454 Morgan Ave., 
Akron 11, O., or — 

Circle Inform-A-Gram No. A53. 









UNIVERSAL 
COLLET 
CHUCKS 


One 
dl cai solid grip on tools is 
provided by the wrap-around 
action of Universal chucks because 
the slotted collet grips the tool on a 
continuous surface the full length of 
the collet. Tools can’t slip and tool shanks 


don't get scored. Even tool stubs and broken drills can be 





used successfully. Sizes range from Ye” to 12”, with shanks to 
fit any machine. Simplified design results in low chuck cost to you. 


Write today for new “complete line” catalog. 


w 199 
UNIVERSAL ENGINEERING CO. FRANKENMUTH 8, MICHIGAN 
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A Complete Line of Drill Length 
Reamers in standard sizes ranging 
from 46” to %” dia by 64ths is now 
being offered by Ace Drill Corp., 





Adrian, Mich. They are recom- 
mended for machining ferrous mate- 
rials on drill presses or automatics. 
The fluting is nearly twice the length 
of regular chucking reamers, allow- 
ing for frequent grind backs. 

Circle Inform-A-Gram No. A54. 


Automatic Broach Handling and 
Part Ejection are features of the new 
Red Ring self-contained, air-powered 
broaching fixture. It also has semi- 
automatic loading. The unit illus- 
trated broaches a round hole in each 
of two 38” dia, 1” long bushings that 








Webber 


GAGE COMPANY 


Announces a New 
and even Greater 


Value in their... 


The new tolerances of these blocks 
are a special feature +.000008” 
—,000004”. . . parallelism and flat- 
ness .000003”. . . surface finish .6 
— .£8 micro inches rms. 


Be on the safe side. Be sure your 


quality control is accurate — order a 
set of the new Webber Blocks today. 


Webber 


GAGE COMPANY 


12903 TRISKETT ROAD 
CLEVELAND I!, OHIO 


STANDARD STEEL 


¢ Send: Your Order NOW fo ; 









GAGE BLOCKS 


Complete 84 Block Working Set, 
sizes from .050” to 4.000”, at a 
remarkably low price, only 


5335 


Including two .100” Steel 
Wear Blocks 









Same set as above, but with two 
100” Croblox wear blocks 


$345.50 


LARGEST EXCLUSIVE MANUFACTURER OF PRECISION GAGE BLOCK 
CIRCLE INFORM-A-GRAM KEY NO. 230 
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are pressed in a die-cast electric 
windshield wiper bracket. National 
Broach & Machine Co., 5600 St. Jean 
Ave., Detroit 13, or — 

Circle Inform-A-Gram No. A55. 


Speed Printed Circuit Punching 
with the optical pick-up device that 
has been added to the Wales Fabri- 
cator-Duplicator punching press. The 
Dupl-O-Scope is mounted in the 





stylus bracket of the Duplicator to 
optically sight-in on a master circuit 
while the Fabricator punches a cor- 
responding master template. The 
device eliminates the need for expen- 
sive layout and drilling of templates. 
Wales-Strippit Corp., 345 Payne Ave., 
N. Tonawanda, N. Y., or — 

Circle Inform-A-Gram No. A56. 


A Redesigned Line of standard 
transfer machine bases has been pro- 
duced by Ferguson Machine Corp., 
P.O. Box 5841, St. Louis 21, Mo. The 
range of applications has _ been 
widened and adjustments and main- 
tenance simplified. The Trans-0O- 
Mator straight line transfer machines 





for automatic machining and assem- 
bly are available with strokes of 
either 6”, 8”, 12”, 16” or 24” and with 
a choice of two types of carriers in 
various sizes. Standard lengths are 
10’, 14’ and 18’. 

Circle Inform-A-Gram No. A57. 
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ONE 


heavy duty unit services up to 19 MACHINES 


~ 








In the complete line of Aget 
- Dust Collectors there are sizes 
that will service from one to 
nineteen machines—targe or 
small. Some exhaust cleaned 
air externally ... others clean — 
and recirculate air within your 
past. Write for illustrated 
ler... today. 






1: + ttatdabaiaamamatat 








46 Standard Models—Ready to Use 


AGET manufacturing company | 
1394 Church Street © Adrian, Michigan | 
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— 
Can your tapper pass this 


Ferformance Test? 











YESTERDAY'S PIONEER-:-:- 

























(CHECK IF “YES” ONLY) 
q [] tian roectin Less operater 
for long perieds fatigue 
rl Fewer Less “dewn time” i 
Broken taps interruption 
Fewer spoiled Maintains accuracy 
pieces at high speeds 








lf You Cannot Answer Yes to 
Each of the Above... Your Tapper 
is Not Operating Efficiently 


There is a difference in tapping heads 
and in Procunier you'll find that un- 
mistakable difference. If your tapper 
is not producing up to par—regard- 
less of your demands and schedules— 
it will pay you to check into the pos- 
sibility of using Procunier. They have 
been consistently producing ‘"'profit- 
ably" under "back breaking" produc- 
tion schedules everywhere! 


Write for 

Free Brochure 
giving the full 
Procunier Story. 
It’s yours 
° for the asking. 
Procunier superiority can be attrib- 
uted to many unique construction fea- 
tures: practical double cone cork faced 
friction clutch, wobble free spindle, 
quick start, stop and reverse mechan- 
ism, finger tip control, exclusive tap 
holder, plus others. Get the full story 
today. 


PROCUNIER SAFETY CHUCK CO. 


12-14 So. Clinton St., Dept. 4, Chicago 6, Ill. 
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TODAY'S LEADER 


COUNTERSINKS 


and 


DEBURRING TOOLS 


60° - 82°- 90°- 100° ANGLES 
CHATTERLESS 


Greater ease in cutting and longer life 
are the outstanding features of these 
WELDON tools for countersinking and 
deburring operations. Chatter is elimi- 
nated because of the single cutting edge. 
One trial will convince you. 


Write for further details 


WELDON Distributors throughout 


U. S. A. and Canada carry complete 


stocks to serve you. 


3000 WOODHILL ROAD:-- CLEVELAND 4, OHIO 
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@ These shanks, used with low-cost 
Magna sockets, replace standard mag- 
netic sockets and quickly pay for 
themselves by eliminating the re- 
placement of magnets. 
Magnetic member, which projects 
into clearance hole in ee has 
a protective tip of hardened steel 
and is spring- oaded to retract so 
that driving pressure is applied 
against shoulder in socket instead 
of on the magnetic tip. Socket... 
indicated in outline...is held on 
shank by a locknut with left 
hand thread. Available for all 
power drivers. 
WRITE D pt. 88X for 
manual on the complete 
line of Magnetic Bit 


Holders, Finders, Sock- 
ets and Hand Screw- 





U.S. 4 drivers. 
pene MAGNA DRIVER CORP. 
ake 779 WASHINGTON ST. 


BUFFALO, N. Y. 








An Exclesive, Patented Magna Design 
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REDUCE TAP COSTS: 75% 










te Rocket \ 


TAP SHARPENER 


Push button control—no coms G& low Cost 


needed. 50 series for 2, 3, 4 
cDoestor t's ehas cone; ‘fixture that 
sey re euncnat hare — SHarpens dull taps 
e quickly 
© economically 
e accurately 


capacities. 
Write for demonstration and literature 


Use on any tool and cutter 
grinder or small surface grinder 

ROCKFORD DIE & TOOL WORKS, INC. 
1820 Seventeenth Ave. Rockford, Ill. 


. . Guarantees precision 
CIRCLE INFORM-A-GRAM KEY NO. 2322 





sharpening through accurate 
grinding. 


@ 
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e FAST e DEPENDABLE 





ACCURATE 








HARDENED BED WAYS 
Hardened and precision 
ground bed ways and 
cross-feed screw can be 
supplied in lieu of reg- 
ular at small extra cost. 


A new, quality-built turret lathe that 
can deliver high output and close 

tolerances on precision parts.It fea- 
tures exceptional ranges of facing, 











turning, ram and threading feeds; 
handling ease and rigidity. Maxi- 
mum efficiency on all types of jobs. 
Extremely adaptable to all jobs. 
Send for complete information if 
you are interested in producing 
more precision parts at lower 
costs. Prices start at $2438. 

SOUTH BEND LATHE 

South Bend 22, Indiana 

Builders of lathes, milling machines, shapers, 
drill presses, pedestal grinders. 
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SOUTH 
BEND 


@ 








STRIPPABLE 
PROTECTIVE COATINGS 


for 
SUPERIOR STABILITY 





Thermo-Cote strippable protective coatings 
maintain high stability in the melt tank, resisting 
darkening and breakdown in use. This eco- 
nomical feature minimizes costly material waste 
and allows maximum reuse of Thermo-Cote. 


Light and crystal clear when applied it provides 
excellent transparency for inspection and legi- 
bility with complete protection against rust, 
abrasion and corrosion. 


Write today for new free literature. 








BISCHOFF CHEMICAL CORPORATION 


11S MAIN STREET, IVORYTON, CONN. 
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Handle Mild Steel Sheets up to 12- 
gauge thickness with new Whitney- 
Jensen power squaring shears in 3’ 
to 6’ sizes. No. 72 Series features 
four-edged blades, transparent 


. 






‘ 


guards, calibrated gages and im- 
proved shaft bearings. The squaring 
shears come in three sizes: 36”, 52” 
and 72” width capacities. Whitney 
Metal Tool Co., 724 Forbes St., Rock- 
ford, Ill., or — Circle No. A58. 


Automatically Chamfer Both Sides 
of Drilled or Reamed Holes with JF 
Series recessing tools. They can be 
used on any product manufactured 
with multiple drilling machines, 


Reis Veen md Mag 








transfer machines or other high pro- 
duction machinery. The recessing 
tools feature long-lived circular form 
cutters and an actuating mechanism 
of a rack and gear. Maxwell Indus- 
tries, Inc., Macedonia, O., or — 

Circle Inform-A-Gram No. A59. 


Fast, Profitable Machining of Ir- 
regular Shapes is assured with a new 
hydraulic multi-cycle tracer lathe. 
Only one template is required for 
multi-cycle cuts. With Model 14T, 


two ruffing cuts, a semi-finish, and 





a finish cut can be obtained in one 
automatic cycle. An indexing tool 
turret permits the use of two cutting 
tools, one for ruffing and one for fin- 
ishing. Sundstrand Machine Tool Co., 
Rockford, Ill., or — 

Circle Inform-A-Gram No. A60. 
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Grinding, Polishing and Deburring 
Applications are handled by a light- 
weight, compact grinder. Model 
DBA-O bench grinder develops a 
speed of 5100 sfm providing quick, 
cool stock removal on all jobs. By 
use of direct drive of the contact 
wheel, there is no loss of power or 
speed of the abrasive belt. For de- 
tails, request copies of Form A-1386 
from The Carborundum Co., Curtis 
Machine Div’n, Jamestown, N. Y., or 
Circle Inform-A-Gram No. A6l. 








Costs go DOWN 


.--with New ROTATING Drill Heads | 
and Tapping Heads | 
by WISCONSIN 









* e reel os 


Adjustable and Fixed 
Spindle Drill Heads and 
Tapping Heads, Lead Screw 
Tapping Units, Special Ma- 
chines. Fixtures, Fixture 
Bases, Index Tables. Write 
for literature. 












4975 N. 124th STREET e@ BUTLER, WISCONSIN 
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This New Series Geneva Motion 
Index Table with 16 through 36 sta- 
tions has a 24” dia dial plate. How- 








ever, Model PDC-AM24 can easily 
handle dial plates up to 36” dia. It 
is powered with a rotary air motor 
drive that indexes in 1 sec and locks 
accurately to +0.001 at the 24” dia, 
carrying a 1000-lb load. Precision 
Detroit Co., 20100 Sherwood Ave., 
Detroit 34, or — 

Circle Inform-A-Gram No. A62. 


Pre-Assembled Stacks of Multiple 
Belleville Spring Washers are now 
being offered by Associated Spring 
Corp., Bristol, Conn. They are held 
together by pins or rivets passing 















Embody...Convenience, Economy 
Simplicity and Strength 


@ IMPROVED CLAMPING METHOD — speeds in- 
dexing of Inserts. 


@ REPLACEABLE SEAT of Hardened Tool Steel — 
protects shank and provides flat base to pre- 
vent damage to inserts as they are clamped in 
position. 

@ SHANK of Heat Treated Alloy Steel — gives 
extra strength and rigidity. 


A slight turn of a single screw permits rapid indexing of the 
ARMIDE insert — reducing down time to a minimum. 

The use of ARMIDE ‘‘throw away’”’ inserts provides the econ- 
omy of multiedged inserts— triangular inserts have six, square 
inserts eight cutting edges. These are available in Utility or 
Precision finish and in three grades of AaRMIDE: 350, 370 or 883. 

Protection to the shank is given by the replaceable tool steel 
seat which prevents wear and damage to the shank and provides 
a flat base for the insert reducing the possibility of damage to 
the insert as it is clamped in place. A relief groove is ground 
into the seat providing clearance when a dulled insert with 
‘built up’’ edges is turned over. 

ARMSTRONG ARMIDE Carbide Insert Tool Holders are fur- 
Write for nished in two styles and three sizes. Complete data on these 

tools is given in Bulletin CIT, mailed on request. 


catalog 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 
5220 W. ARMSTRONG AVENUE 
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through the washers at or near their 
neutral axis. The compact energy 
“cartridge” can be incorporated as a 
one-piece component 
piece. It is easier to install and pro- 
vides high loads with small deflec- 
tion. 

Circle Inform-A-Gram No. A63. 


in the final 


A Simple, Low Cost Single Acting 
Cylinder is now being produced by 
Sahlin Engineering Co., Inc., P. O. 
Box 289, Birmingham, Mich. It can 
be adapted to lifting, ejecting, clamp- 
ing, back gaging and other similar 





applications. The cylinder with two 
moving parts measures 3%” plus 
stroke in length and 1%” dia, and 
can be actuated by a 30 psi air line. 
Circle Inform-A-Gram No. A64. 


These Johansson Thrift Blocks have 
an accuracy and parallelism of 
+0.000008” and (flatness within 
0.000006”. The Thrift Jo’s give Class 
B block accuracy. Two sets of blocks 
are available. Set No. 1 consists of 





84 blocks, which in combination will 
produce a half million different gage 
sizes. Set No. 2 with 36 blocks will 
produce over 150,000 different gage 
sizes. Brown & Sharpe Mfg. Co. 
Providence 1, R. I., or — 

Circle Inform-A-Gram No. A65. 
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Are you holes to fractions 
: ” 
REDUCE prepared | ° .0001” IN VOLUME 
anywhere, any time, 
PRODUCTION by anyt ly” 
C '@) STS li 4 . Shift Comsonrinn et PRECISION 
Eliminate =. | uri caimaconic, “tes” 
P Extra Operations | peciiion, because of builtin ate" 
\ Use Spiral’s i} | Saokvkanc | 6ST 
. Z electronic oe Same amplifier 


. “Multiple-Operation” ’ 10" dia. Fixed reading — not 
% Step Tools t or back taper, ovality, et 


ront or back taper, ovality, etc. 


COMTORPLUG 


Used by the thousands in jet propulsion, 
aircraft, automotive, household appliance 
and other volume-precision applications. 
INVESTIGATE! 


COMTOR CoO. 
82 Farwell St., Waltham 54, Mass. 










8 


Carbide and High Speed 


Step drills, step reamers, milling cutters, 
seating and grooving tools, trepanning 
tools, form tools, carbide and high speed, 
made to your specs or designed by our 
engineers to fit your needs. Form ground 
with “radial relief" gives up to 500% 
more tool life, imparts smoother finishes 
on piece parts. Send for details, 







SPIRAL 


STEP TOOL COMPANY 4 
“e 


Request New Bulletin 50 
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You Heed an Extra Hand How to Speed Up Production! 
HEIMANN TRANSFER SCREW SETS 


Here is the faster, more precise way of transferring open and blind screw holes—make savings in ‘‘wage-dol- 
lars-per hour’ of your expensive hands on every job. A die-and-tool maker’s tool with many other applica- 
tions for die makers and machinists. A set of 6 Hardened Screws nested in combination holder and wrench 
—no other tools needed. Get more work now—save money too! 


HEIMANN. MFG.,CO. @®@ URBANA, OHIO 












IN 11 SIZES 
No. 6 to 1” 
N.C. In all 
S. A. E. sizes. 
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NEW Advance 15” 


Rotary Table has accuracy to 


mm within 30 seconds. This rugged piece of 
equipment is designed for all types of 
close tolerance work requiring rotational 
accuracy, with maximum speed and pre- 
cision and minimum maintenance. 


MORRISON ENGINEERING COMPANY 
937 W. Lake St., Dept. A, Chicago 7, Ill. 


| CIRCLE INFORM-A-GRAM KEY NO. 2354 


A t Rk LL a X devices 


TM RES. U. 6. PAT. OFF 


Have you seen the entirely new Metlfax magazine? 
If you work in the metalworking industry or if you 
sell to the metalworking industry you should in- 
vestigate this new book. For your copy write Dan 
Daniels 1975 Lee Road, Cleveland 18, Ohio. 




















AIR VISES — ALL TYPES GRIPS— 5 TO 200 X AIRLINE PRESSURE SPECIAL 
TERMINAL PRESSES 
CRIMPERS 
PAIRS-AIR 
FIXTURES 
FOR 
CUT-OFF 
MACHINES 





POWER HEADS 


CYLINDERS 





—uue by production devices incorporated, Whitehall, N. Y. 
CIRCLE INFORM-A-GRAM KEY NO. 2355 
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Simple horizontal and vertical adjustments on this unit fix the 
work for precision operation. Bars may be marked on one side 
only or on opposite faces. Intermittent marking is obtainable 
at desired intervals up to 9 in. Lettering knurls can be quickiy 
changed by removing a’ single screw. Feed and discharge 
roller bearing tables are available with the unit. 

Write today for full information on Model 295, or any part 
of the famous GTS line of marking equipment. 





Precision ... Speed... Versatility 





GEo. T. SCHMIDT, INC. Making, 
4112 Ravenswood Avenue It's Worth 








MCDEL 295 
BAR MARKING 
MACHINE 


for continuous marking on flats — 
squares — rounds — octagonals 


lf it’s Worth 


Chicago 13, Illinois Marking. 
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FOR POSITIVE STOCK ALIGNMENT 


IN PROGRESSIVE DIES 








nen Roller Stock Pushers 


SPEED UP PRODUCTION with precision-made 
AMCOR Roller Stock Pushers. Easy, smooth stock feed- 
ing, without buckling, assures more production with less 
operator fatigue. 

SAVE MONEY, AMCOR Roller Stock Pushers 
sell for just a fraction of what hand-made bench models 
cost to make. 

SIMPLE TO INSTALL. Requires only a slot 
milled in the stripper plate, and a hole drilled in the 
die block and stripper plate. Tracing template for slot 
and hole location is supplied. When die is sharpened, 
no refitting is necessary. 

The AMCOR Roller Stock Pusher is quickly 
adaptable to any work specifications. Distributors 
throughout the country stock a complete line of nine 
models to fit all production needs. 


Write us for complete information 


APPLIED MECHANICS CORPORATION 


P.O. BOX A882 GRAND RAPIDS, MICHIGAN 


CIRCLE INFORM-A-GRAM KEY NO. 2362 





OPERATE HORIZONTAL 
MILLING MACHINES? 


FREE DETAILS intestate 


how you can increase horizontal mulling 
machine feeds and speeds up to 200%. 
Jergens tapered roller bearing bushing 
replaces present bronze bushing at low 
cost without machine change. Eliminates 
bushing wear, cutter breakage, arbor wear, 
scoring and chatter. Permits use of carbide 
cutters to full capacity on new or old ma- 
chines. Write for cost cutting facts today! 


“: DONLEY PRODUCTS. INC. 


DEPT. TP-4, 11106 Avon Ave., Cleveland 5, Ohio 
CIRCLE INFORM-A-GRAM KEY NO. 2363 


NEED A VISE2 Check YOST First! 


Write today for bulletin on the extensive Yost line. 


Here is the YOST DRILL PRESS VISE — 


e@ Available in two sizes: 


Max. 


e Does away with special e Developed expressly for 
and costly jig fixtures. use on drill press opera- 
tions. 


YOST M FG, co. 124 Grant St., Cambridge Springs, Pa. 
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Count and Record Screw Machine 
Production with this new Count-O- 
Larm system. The system shown 
was installed in a screw machine 





shop to keep track of 14 machines. 
Only the production of full-length 
parts is recorded. Count-O-Larm 
Co., 1910 N. Elston Ave., Chicago, or 
Circle Inform-A-Gram No. A66. 


Efficient Filtering of Coolants re- 
quiring the removal of foreign par- 
ticles is provided by the Barnesdrill 
Kleenall Filter. The redesigned filter 
has a trough type intake distributor 





to facilitate cleaning. In addition, 
the size of the seal wheels has been 
increased to provide greater area for 
sludge build up. Barnes Drill Co., 
872 Chestnut St., Rockford, Ill., or — 
Circle Inform-A-Gram No. A67. 


A New Rigid Frame Torque 
Wrench has been announced by Apco 
Mossberg Co., Attleboro, Mass. It 
features a large dial for easy reading 
of torque and a removable and re- 
versible plug. The fully enclosed 


———=_==@— 


wrench is designed so that pressure 
can be applied anywhere on the 
wrench, and a handle extension can 
be used if desired. It is available in 
four ranges — 0-300 and 0-2400 in- 
lbs and 0-25 and 0-200 ft-lbs. 

Circle Inform-A-Gram No. A68. 


Grind a 180° Radius in a Single 
Setup with the Nassau convex radius 
grinder. It will also grind either the 
right or left side of a milling cutter 
or a single point tool to a 90° radius. 
Form dressing of the wheel is elim- 
inated. Cutters up to 6” dia and 
from almost zero to 2” thick can be 
ground on this machine. Nassau 
Tool Work, 208 Meacham Ave., El- 
mont, L. I., N. Y., or — 

Circle Inform-A-Gram No. A69. 


































UNIVERSAL 


lwiexCOMPOUND DIES 





to Produce WASHERS and SMALL STAMPINGS from 
all Types of Materials the ECONOMICAL WAY? 





The ““MODERN METHOD” adopted 
by MANUFACTURERS NATIONALLY 


DESIGNING COST 
TIME * LABOR 
MATERIALS 
STORAGE SPACE 








NO NEED TO MAKE A NEW DIE 
FOR EVERY STAMPED PART 








@ By simply removing and replacing five, small, in- 
terchangeable inserts a new part may be produced 
. This method makes possible all production includ- 





Be. in 5 sizes: 


ing irregularly shaped pieces and shallow draws. 1" - 2%" -4"-6" 


20 900 


Specialists in designing and manufacturing 


MULTI-DIES as well as supplying COMPLETE 


Write for Literature 


TOOLING FOR ALL SIZES OF NUT FORMERS 


HOVIS SCREWLOCK COMPANY 





8100 E. NINE MILE ROAD @e BOX G @ VAN DYKE, MICHIGAN 


Phone: Slocum 7-4800 


Suburb of Detroit 
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New Features have been added to 
the cam lever clamp assembly pro- 
duced by Monroe Engineering Prod- 
ucts, Inc., 





1515 Hurd Rd., Monroe, 





Mich. A hexagon shaft connects the 
handle to a cam. A pin in the cam 
face engages a hole in the bottom of 
the clamp, moving it forward to a 
clamping position. Expensive mount- 
ings requiring machined castings or 
weidments have been eliminated, 
only three tapped holes in a fixture 
base are needed. 

Circle Inform-A-Gram No. A70. 


Eliminate Dry Machining Methods 
with the Wesco Tool-Mist Coolant 
System. Portable, self-contained 
Model 99 has a 3% gal capacity. It 











eu 
Do It Quickly, Easily 
with a DI-ACRO* NOTCHER 
Speed up notching operations, elimi- 
nate the need for heavy presses and dies. 
A 6” x 6” notch is made in 16 guage 
material in one operation. Also per- 
form many straight shearing jobs. 
*Pronounced DIE-ACK-RO 
WANT MORE INFORMATION? 
Send for 32-Page Catalog Today. 





Creators of ‘“Die-Less Duplicating” 






DI-ACRO 


POWER NOTCHER 


Especially designed 
for operations where 
a high rate of produc- 
tion must be main- 
tained. Motor driven 
flywheel and all mov- 
ing parts housed ina 
welded, steel cabinet. 


qi-acre 


J PRECISION 
“METALWORKING 





O’NEIL-IRWIN MFG. CO., 315 8th Ave., Lake City, Minn. 
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Bis. 
features individual controls for both 
air and liquid. Simple adjustment 
gives the right spray for any metal 
cutting operation. There is no in- 
terruption in operations when in- 
stalling Model 99. Lloyd Tool Corp., 
P. O. Box 647, Burbank, Calif., or — 
Circle Inform-A-Gram No. A71. 


Cut Hard Metals such as hardened 
steels, carbides, titanium, cast alloys, 
armor plate, tungsten, and nickel, 
with a new disintegration machine. 
Among other things, Model C-56 can 
be used for cutting dovetails in hard- 
ened dies and tools, new centering 


holes in taps, internal and external 
keyways and slots, and oil holes. In 
addition, it can be used for removing 
broken taps, etc. The Cammann Mfg. 
Co., Inc., 2700 Henninger Rd., Cleve- 
land 9, or — 

Circle Inform-A-Gram No. A72. 


Used for On-The-Spot Checks for 
Linear Dimensions, diameters, radii 
and angles is the new Edmund Meas- 
uring Magnifier. This pocket-size 
comparator is ideal for checking and 





; * “A : 
Le . aol. +f 
examining small parts. When th 
reticle is removed, the comparator 
becomes a 6-power magnifier. Ed- 
mund Scientific Co., Barrington 21, 
N. J., or — 

Circle Inform-A-Gram No. A73. 











TION 


or — 


lened 
lloys, 
ickel, 
hine. 
5 can 
1ard- 
2ring 





2rnal 
;. In 
ving 
Mfg. 
leve- 


s for 
radii 
leas- 
-size 
and 


‘ator 
Ed- 
, 21, 














APRIL 1957 





} ‘‘TRICO-MIST” 
New! cooLaNT SYSTEM 


FOR DRILLING — TAPPING — MILLING 
SAWING — GRINDING, ETC. 

7s | e Portable 
e Efficient 


e Inexpensive 











Removes heat from cut- 
ting edges of tools and 
work. Feeds can be 
increased considerably, 
finer finishes and accu- 
racy are objained. TRI- 
CO-MIST absorbs heat, 
thereby quenching _ it 
faster than flood cool- 
ants which only transfer 
it. Chips slide freely 
up the tool face and are 
blown away automatic- 
ally. Simple needle 

valve controls size and 
volume of mist spray. 
Unit attaches to shop air line, (25 to 150 Ibs.) 





LOnGde TOOL Left 
4 STEPPED.UP PRODUCTION 
f MER Fonwsmgs amo ACCUaAcY 











Speeds and production are increased. 

Tool life is increased — stay sharp longer. 

Permits heavier roughing cuts — saves time. 

Cutting saws last 80% longer. 

Diamond wheels last 5 to 10 times longer. 

Prevents thermoplastics from welding to tools. 

One gallon coolant lasts 14 hrs., average use. 

Available with one and five gallon containers—single or 
multiple outlets — single or dual valve controls. 


SEND FOR FREE BULLETIN NO. 37-A 











TRICO FUSE MFG. CO. 
CIRCLE INFORM-A-GRAM KEY NO. 239! 


UNWIgLpY pARTS 


> HELD 
, TIGHT 


At North American 
Aviation, Inc. 


MILWAUKEE, WIS 












==” The picture above shows two 
sizes of dependable Knu-Vise 
clamps os they are used on a 
setup designed by North 
American’s tooling specialists. 
Operation is the assembly of 
a bulky, hard-to-handle fuse- 
lage section of a F-100 Super 
Sabre. 


With speeds faster than sound becoming more and more common, quality control 
measures and exacting tolerances in aircraft production are vital. That's why 
positive—fast to grip—quick to release Knu-Vise clamps are so important. Many 
fixtures are designed for air or oil operated clamps; others, like North American’s, 
for manual operation. Lapeer furnishes a complete line numbering more than 150 
models of clamps and pliers. Better investigate this versatility—today. Just write, 
Manufacturers of over 150 models of manually and air-operated clamps and pliers 

€ 


NUSVISE (LAPEER MANUFACTURING co. 


3064 DAVISON ROAD ° 


WESTERN DIVISION. 422 Magnolia. Glendale. California 


LAPEER, MICHIGAN 


© CANADIAN DIVISION. Higginson Engr.. Hamilton, Ontario 
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SAFE - FAST- ACCURATE: PROFITABLE 


Yew CONCENTRICITY HEAD 


with MICROMATIC CONTROL 






Model LH-200 
.Patented 


$4.45 


Prompt Delivery 








LH-200 EXCLUSIVE FEATURES: tattered 








. 
@ Finished parts from the rough to a precise tolerance. GUARANTEED 3 
@ Micromatic control for your micro drilling convenience. To 2 
@ From one lathe to another in 20 minutes for 6"' swing 
yon go SATISFY 
@ One adjustable master pilot for accurate indexing. 2 OR YOUR 
@ No floating or adjustable holders required for mis- MONEY 
alignment. : ’ : 
@ A new lock stop for fast precise setting. BACK! : 
@ Six 5%'' dia. bores for accurate tooling. eons. o 





The HAWKEYE Company has a complete line of accessories for 


the LH-200. 
1532 West 14th Street 


HAWKEYE SPECIALTY CO. 5322 Wer tet 


CIRCLE INFORM-A-GRAM KEY NO. 2393 






Actual overall 
length horizontal 


STROKE” 
MIDGET 


CYLINDER 


Now—put pressure where it’s wanted instantly and 
cheaply, with Mead’s powerful new midget air cylinders 
(1” bore, single-acting, spring return—horizontal and 
vertical). Stroke is adjustable. Cut costs—use ’em singly 
or in groups to move, hold, press or eject small work 
pieces; to close and open large jigs, forms, fixtures. 
They’Il replace human fingers and mechanical clamps in 
countless routine jobs. 


Catalog Free! 


Write for new fact-and-picture- 
packed Air Power Catalog —or 
ask your nearest Mead Man! 

PATHFINDER IN AIR POWER AUTOMATION 






CIRCLE INFORM-A-GRAM KEY NO. 2394 





Mb. Cleanp 















FASTER MOLD RELEASE 
FINER FINISHED PARTS 


MOLDS SUPER POLISHED 


by ACME scientific 





Molds are sent to Acme Scientific from all 
over the United States for finishing. The ex- 
clusive techniques are a refinement of lapping 
procedures and optical finishing methods. 


More than just a polishing process that 
gives a reflective, though often defective 
surface, this precision mold finishing process 
leaves a metallurgically clean surface that 
insures faster mold release for up to 20% 
greater output—provides a flawless finish. 


The surface finish for optical lens molds is 
made as low as .2 to .5 micro inch. Molds for 
external and internal surfaces are finished to 
1.5 to 3 micro inches. The deepest scratches 
are removed—corners are kept sharp. 


We invite ‘you to send a trial mold as an 
initial order. See for yourself how Acme’s 
craftsmen are skilled in precision mold fin- 
ishing. Prices quoted from marked prints. 


Free illustrated literature available 


ACME scientific company 


1450 W. RANDOLPH ST. - MONROE 6-1834 - CHICAGO 7, ILL. 
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NEW MODEL 70 


MULTI-WHEEL NUMBERING MACHINE 


The most efficient method of stamping numbers 
into metal. Repeats the same numbers until 
changed. Model 70 NUMBERALL machines are 
used in all industries to mark various parts. 
Stamps numbers, etc., quickly . . . neatly. Per- 
fectly aligned. Much better marks are produced 
by these machines than by single stamps or steel 
type, and at a far lower cost. Shank for Hand 
or Press and with any number of wheels from 3 
to 20. Can be furnished in 1/32'' to 3/8" high 
figures, sharp face gothic or shaded roman style. 
Write for Bulletin TP-70. 


DOVETAIL ADAPTER 
Model No. 116 


SINGLE or MULTIPLE 
LINE TYPEHOLDERS 
with Dove Tail Shank 
allow Quick Changing 
of Type without taking 
holder out of the Press. ° 


Hand shank Mode! 


70 illustrated. Press 
shank for foot or 
power presses also 
available. 





Write for Bulletin TP 116 


NUMBERALL STAMP & TOOL CO. 
STATEN ISLAND 12, N. Y. 


HUGUENOT PARK 
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The Principles of = =- } 
INVENTORY 
MANAGEMENT all 
—— -MENT 
that Lead to Higher Profits | yxysxr0w Manco 
| ut Lend wo Bieber Fe 


by Nyles V. Reinfeld 
. . » & 32-page treatise. 


cific principles outlined in this 
paper will provide for more 
economical operation, by reducing costs and balancing 
inventory, and will improve customer delivery. 





"The techniques described require very little mathemati- 


_ cal training, never exceeding high school algebra. 


"|... experience has shown that plant personnel with very 
little training can learn to use these techniques on their 
own and will obtain very satisfactory results." 








$2.00* per copy 
Huebner Publications, Inc., 1973 Lee Road, Cleveland 18, O. 
Gentlemen: Please send me ——— copies of the book 
"The Principles of Inventory Management’ @ $2.00* per copy. 
COMPANY . ...- 2222 on - oe eos - Open account 
shipments on 
ic cicininrsiprreseneodnnntndithewnaintanehouncares Ce BR 
Otherwise, check 
| ee ee ith order, 
c OD. +g eonio 
STaset...--.--~------------- Pe eee ee pas aa add 
30 sales tax. 
Ne A ee A TS es. a 
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4,000 Lbs Maximum Capacity is a 
feature of the latest heavy duty Koil 
Kradle Straightener. It accommo- 
dates coils up to 60” dia and 18” wide. 
Maximum stock thickness handled is 
0.045”. The combination of cradle 





and straightener automatically sup- 
plies a controlled slack loop of 
straight, flat stock from which any 
machine can draw. Benchmaster 
Mfg. Co., 1835 W. Rosecrans Ave., 
Gardena, Calif., or — 

Circle Inform-A-Gram No. A74. 


A New Pressure Sight Flow Lubri- 
cator has been announced by Wm. W. 
Nugent & Co., Inc., 3440 Cleveland 
St., Skokie, Ill. The unit will de- 
liver lubricating oil or other liquids 





under pressure, in accurately meas- 
ured quantities, to high or otherwise 
inaccessible points. 
as a single unit or in multiples to 15 
depending upon the number of feeds 
required. All are designed for 125 
psi maximum working pressure. 

Circle Inform-A-Gram No. A75. 


Capacities Up To 42” Bolt Size are 
a feature of a new line of right angle 
nutsetters announced by Thor Power 
Tool Co., Aurora, Ill. This line is 
part of the company’s No. 4 Series of 


industrial air tools. These nutsetters 
are offered with direct drive in six 
models and two types. They have 
unit type attachments, interchange- 
able from one machine to another. 
Circle Inform-A-Gram No. A76. 


It is available | 
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Now Available in 12 Standard 
Sizes is the Liqui-Jector, a liquid-gas 
separation device for removal of 
liquids and solids from air, gas and 
steam systems. The device provides 
clean, dry air for operating pneu- 
matic equipment and control and re- 
cording instruments. It also dries 
and cleans gases. The Liqui-Jector 
was formerly produced only as a 
specially designed unit. Selas Corp. 
of America, Dresher, Pa., or — 
Circle Inform-A-Gram No. A77. 


Produce Acme Threads in a Single 
Pass without using a leadscrew with 
the Unipass acme tap. It eliminates 
the excessive cost of multiple sets of 


taps and lead screw equipment and 
reduces machine time. Because start- 
ing threads serve as a pilot, reaming 
is eliminated. The tap is available 
in all standard sizes. Beloit Tool 
Corp., Regal Div’n, Beloit, Wis., or — 
Circle Inform-A-Gram No. A78. 










That’s Why More People Standardize on 


FEDERAL 


DIAL INDICATORS 





FIVE SIZES 
LOW FRICTION 


Any Graduation ee 


Plain or Jeweled 





UNIT MOVEMENT 


Assures Perfect Alignment 
Positive Adjustment — Rigidity — 
High Accuracy... 


LONG LIFE 
HEAVY DUTY 


New Federal Indicator (H Model). 
The best you can buy. Rugged. 
shockproof, maintenance-free, 
greater accuracy. Four 

sizes. Regular, Wet- 

proof and Long 
Range models. 


Maintenance men tell us repeatedly it is the 
easiest to repair. 


You get the greatest selections from which to pick 
the right instrument for your job. 

You get the benefits of ' doing business with a com- 
pany which ly offers ir and 
new ideas. 





You get a known accuracy and dependability 
built up over years of development and experience. 
You save the confusion of stocking and maintain- 
ing several makes of instruments. 





LONG RANGE MODELS 


Whatever you need in Dial Indicators and Acces- 
sories you can get from Federal (direct from our 
Branch Offices too). And, you'll be in line for new 
developments later. If you haven't a catalog, tell 
us if you want one. 


28 PAGE CATALOG 
all Dial Indicators 
Yours for the asking 


write... agg 
FEDERAL PRODUCTS CORPORATION 
7234 EDDY STREET PROVIDENCE 1, R. I. 


fia FEDERAL 7,,,, 


FOR RECOMMENDATIONS IN MODERN GAGES . 
Dial Indicating, ry Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 


Greatly increased range of measurement. 
Selection of backs, contact points, tolerance 
hands and dials. 








WETPROOF 
Completely Sealed 


Protected from coolant, 
oil, oil fog, water. Also & 
protected from dust. Cush- 
ioned movement. 4 grad- 
uations, 6 ranges. A 
Federal “new”. 
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Obtain Super Lubrication at the 
Point of Cutting with the “elektra 
Lube” tap. The “elektra Lube” 





process imparts a thin ductile deposit 
which is not subject to chipping or 
peeling. The tendency of the mate- 
rial to stick to the cutting surfaces 
of the tap is greatly reduced, result- 





ing in smoother threads in the work- 
piece. Sossner Tap & Tool Corp., 
Lynbrook, N. Y., or — 

Circle Inform-A-Gram No. A79. 


A New Synthetic Coolant has been 
developed by Daubert Chemical Co., 
Chicago. Cool-Speed is used for 
many machining operations and for 
grinding. It is reported to produce 
better finishes on cast iron, brass, 
aluminum and various steels includ- 
ing stainless. Its features include 
rust prevention, cleanliness and lack 
of rancidity. 

Circle Inform-A-Gram No. A80. 














| FOSTER 
| ELECTROSIZER 
GAGE 


Foster Electrosizer assumes complete 
control of the actual grinding cycle 
and eliminates the human element 
of error in production grinding. 
Close tolerances are held consist- 
ently. Wheel life is increased by 
consistent grinding speed. 

It's compact and readily installed 
on most any hydraulically or elec- 
trically operated machine and is so 
simple in concept that set up and 
size change is a matter’ of seconds. 

Can be readily adapted for full 
automation. 


ALSO 


Foster Visual Control 
and Snap Gages 


Write for full information 





Foster Automatic Control 
Reduces Scrap & Improves Quality 


ier 3 
2 


mounts on any grinder to solve 
your external cylindrical grinding 
production problems 


1 
Operator engages caliper, 
cocks gage, and advances the 
wheelslide. 


Machine grinds at fast feed 
until within a few thousandths 
of exact size. 
3 

The gage signals the machine to 
reduce grinding speed and go 
into extremely fine feed. This 
improves finish and corrects 
any out-of-round condition. 


4 
When size is reached, gage sig- 
nals the wheelslide to retrace. 


FOSTER 


ENGINEERING 


CORPORATION 


4200 N. Woodward 
Royal Oak, Mich 
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Fast, Accurate Setups of Com- 
pound Angles are performed by 
Model 1905 compound sine plate. 
Both compound and single angles 
can be set up on this sine plate that 
is used on machining operations or 
' : 5 ae $ q 





for checking and inspecting. The 
top plate is 6%” square and pro- 
vided with three Tee slots for hold- 
ing the work. The base and middle 
plate each have 0.2000” recess to 
facilitate use with small angles. Bald 
Eagle Corp., 256 Cedar St., St. Paul 1, 
Minn., or — 

Circle Inform-A-Gram No. A8l. 


Step Up Tool Life in cutting all 
metals, especially the new harder 
alloys, using a new type coolant, 
Royal Flush 306F. It involves the 
electro-magnetic attraction of a 
water-borne catalyst to the tool. This 
catalyst stops pick-up on the tool, 
keeping it uniformly cool. Royal 
Flush 306F leaves no film on parts. 
Folden Chemical Ltd., 9015 Wilshire 
Blvd., Los Angeles, will supply de- 
tails, or — 

Circle Inform-A-Gram No. A82. 


Obtain Maximum Utility for Jigs, 
Fixtures and other shop applications 
using new hand wheels. These new 


additions to the line manufactured 
by Jergens Tool Specialty Co., 712 E. 
163rd St., Cleveland 10, are light- 





weight aluminum castings, plain, or 
finished, with or without lug for re- 
volving handle. Straight and angular 
types are available. 

Circle Inform-A-Gram No. A83. 


Up To 10,000 Blows/Min are de- 
livered by a pencil air hammer. The 
Lynco 34 Automatic, a small impact 
tool, weighs only 9 oz and is 5%” 
long with a 38” bore and %” stroke. 
It is used for assembly work and for 
scaling, etching, light riveting, center 
punching, and driving screws in plas- 
tics and similar materials. Burklyn 
Co., 3429 Glendale Blvd., Los An- 
geles 39, or — 

Circle Inform-A-Gram No. A84. 
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Revolutionizes— 
© Bolt Heading © Upsetting 
® Swaging @ Localized Hardening 


For example: The Model 8-4 
(Illustrated) heats the ends of 
Ya" rod to 1900°F at the rate 
of 900 pieces per hour—a heat- 
ing time of only 50 seconds per 
rod. Automatic hopper feed and 
conveyor supply “hot” pieces at 
a steady rate, all alike, up to 
temperature at one end, and 
perfectly cold at the other (han- 
dling end). Heats sections up to 
4” in length. Standard models 
available for bar stock 4” to 
144" in diameter, and 6” to 24” 
in length. 








1936 W. Balmoral Ave., Chicago 40, Ill. 


REPRESENTATIVES IN MAJOR INDUSTRIAL AREAS 
CIRCLE INFORM-A-GRAM KEY NO. 2431 








Anything... . in tHROW-AWAY INSERTS, 


CARBIDE, CERAMIC and OXIDE 


Throw-Away Inserts, all 
e Sizes and Types in any 
quantity -- Our Specialty 


Send prints for quotations on Negative and 
Positive rake Inserts. Standard Inserts carried 
in stock for IMMEDIATE SHIPMENT. 


Write for Catalog and Bulletins. 


THE VIKING TOOL COMPANY, INC. 


Cutting Tool Engineers and Manufacturers 


100 NICHOLS ROAD SHELTON, CT. 
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JIG BORING ||| CAMS tire. 
d 
Large Precision Machining 


Done to your specifications Mire agents wanted 
We Have Dr. Chas. Eisler ME, Founder ay 











Chas. Eisler, Jr., Pres. 


21 Jig Borers 


KIDDE PRECISION TOOL CORPORATION EISLER tncineerine co., inc 
10 Locust Ave., Roseland, N. J. T N RK ) 
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O-M Series TH 
Hydraulic 2000 PSI 

















Meets JIC Standards 
, . 
A “oy Ne-ted less 
: ' 150 PS! 
ae Up to 1500 PSI Oi 
Meets dic Standards ‘ 


Look for the big O-M in Aut-OM- 
ation! Today's high speed Automa- 
— tion Program demands high quality, = 
dependable Air and Hydraulic Cyl- 
inders—Cylinders able to maintain 
today’s pace with a minimum of = 
attention. This is why you'll find 
more and more O-M Cylinders right 
in the middle of Aut-OM.-ation. = 

O-M Tie-Rodless Cylinders (Round 
Line)— 150 PSI Air—Up to 1500 PSI 
Oil—Compact in design “To Fit 
Where Others Won’t”—with the 
lowest co-efficient of friction and 
easily serviced when necessary. Versa- 
tile mounting and port orientation. 

O-M Tie-Rod Cylinders (Series ‘‘TH'’) ~ 
—2000 PSI Oil—Equipped with re- ~ 
movable rod gland cartridge for easy 
maintenance. The modern improved 
version of the square, end ete. 
der, designed to give the best in 
performance. 

All cylinders available in full 
range of sizes (114” through 8” 
— bores) with standard and heavy-duty 

piston rods, 


Mail coupon today 
for Bulletins 
101A and 105 


ORTMAN-MILLER MACHINE CO. 


21 143rd Street, Hammond, Ind. 
0 Have representative call 
(1 Send Bulletins 101A and 105 
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Name. Position. 
Comp 

Address 

City. Zone____State. 





Se ASA ee SC A A RE SR RK US ete 
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Gear Accunacy 


4 on your 
i eo) weleke leis ted’ 
: line! 


Illinois 
Tool Works 
Functional Gear 
Checking Instrument 
with Mechanical Recorder 

* Low initial cost * Faster more economical gear 
checking for in-process quality controle Recorder 
provides accurate graphic record of results * Easy 


to use, economical to operate * Write for catalogs 
AD 37-39 








MACHINE AND INSTRUMENT DIVISION 


ILLINOIS TOOL WORKS 


2501 N. Keeler Ave., Chicago 339, Illinois 


_ CIRCLE INFORM- A- GRAM KEY NO. 2441 








Rt for WEAR RESISTANCE 


Here at Lakeside Steel Improvement we have the facilities and | 


expert know-how to handle all flame hardening jobs — from two ton 
balls to intricate cams and gears. Our method of flame hardening 


assures your parts of increased wear resistance even under the most | 
severe service conditions. Remember — it costs less to deal with 


specialists. 





Our Services: Electronic Induction Hardening, Carbonitriding, 
Flame Hardening, Heat Treating, Bar Stock Treating and Straight- 
ening (mill lengths and sizes), Annealing, Stress Relieving, Normal- 
izing, Pack, Gas or Liquid Carburizing, Nitriding, Speed Nitriding, 
Aerocasing, Chapmanizing, Cyaniding, Sand Blasting. Laboratory 
Physical Testing. 





© 5418 LAKESIDE AVE, CLEVELAND 14, OHIO HENDERSON 1-9100 
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EXTRUSION PAYS 


. in the form of a 50% savings in fabrication costs 
in the production of this bolt carrier for an experi- 
mental field weapon, according to engineers at the 
Watervliet Works of Allegheny Ludium Steel Corp. 
In addition, the functional reliability of the field 
weapon has increased through the use of extrusions. 
The SAE 4340 carbon steel part previously was ma- 
chined from hot rolled bar stock. The two side lugs 
were made by end milling slots and then precision 
brazing the lugs into place. By having the lugs an 
integral part of the bolt carrier, as in the extruded 
piece, the weapon’s reliability is improved. 











CHANGE TOOLS IN 
SECONDS, SAFELY! 


Drill, ream, counterbore with 
one spindle, without stopping 
spindle or moving work. 


No keys, collets or wrenches are 
needed on Wahlstrom Fully 
Automatic Chucks and Tapping 
Attachments. Tool is 
automatically centered. Grip 
Spindle never stops. To open— can’t slip or chew tool shank. 
pl down. Jaws open automat’ Wahistrom Chucks convert 95% 
en te Auk. ‘an S ee = pening perma 

4 roducti : ‘ 
poms el Wahlstrom Chuck does the work 
of several spindles. Write for 
spec. folder and distributor name. 
Wahlstrom Chucks — made by 
the makers of the Float-Lock 
Industrial Vise. 


Another Gin? Product 
WAHLSTROM 
i AUTOMATIC CHUCKS 


Model A— capacities from \,” to AMF TOOL DIVISION 
et oe AMERICAN MACHINE & FOUNDRY COMPANY 
with Nos. 1, 2 and 3 Morse Taper ys: . ogee y 

Shanks and Taper Adapters. 224 Avenue, New Jersey 
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This New Low-Cost Footswitch is 
operated from either a sitting or 
standing position. Model FG has a 
grooved top which prevents the op- 
erator’s foot from sliding and a rub- 
berized cork skid pad on the bottom 





i eee ——~ teas encisessintaiteatincnnin 


keeps it in place. It is available with 
standard cordset or one made to 
specifications. _Vemaline Products 
Co., P. O. Box 222, Hawthorne, N. J., 
or—Circle Inform-A-Gram No. A85. 


Reduce Tap Breakage with a new 
line of tap bushings. These bushings 
reduce tooling cost because no spe- 
cial drives are needed. They will 
accommodate 13 popular tap sizes 


and produce close-tolerance tapping. 
The bushings provide economical 
tapping on lathes, horizontal and 
vertical mills, boring mills, drill 
presses, etc. Beaver Tool & Engi- 
neering Corp., Box 429, Royal Oak, 
Mich., or — 

Circle Inform-A-Gram No. A86. 


Rapidly Check a Number of Close- 
Tolerance Surfaces Simultaneously 
with standard multiple-column air 
gaging instruments. With the equip- 
ment accurate measurement of up to 
eight separate dimensions, with gage 


H 
‘ 
t 





response within .5 of a second, is 
possible. The standard instruments 
range from two-column to eight- 
column multiples. Dearborn Gage 
Co., Air Gage Div’n, Dearborn, Mich., 
or—Circle Inform-A-Gram No. A87. 








Increase Cutting Tool Life with 
oxide chip breakers. They possess 
resistance to abrasion and cratering 
many times that of other materials 
including the carbides. These chip 
breakers feature a very low coeffi- 
cient of friction and low thermal con- 
ductivity of the material. They can 
be used with any type of toolholder 
which will accommodate its design. 
The photo shows the oxide chip 
breaker (top) and the carbide one, 
both after the same amount of use 
on the same material. Diamonite 
Products Mfg. Co., Canton 2, O., or— 
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Circle Inform-A-Gram No. A88. 
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FAST, UNIFORM 


SEPARATION OF DIE SETS... 





When you have die set pullers that 
remove the punch holder from the die 
shoe by a straight upward pull and 
the punch holder slides upward from 
the die shoe simultaneously from both 
leader pins, you have Acro Die Set 
Pullers and you’re saving time. 

If you’re not, this is how it’s done 
with Acro Pullers: Indexed screw 
wrenches act as indicators, controlling 
the upward travel. This is an exclusive 
patented Acro feature and found only 
in ACRO DIE SET PULLERS. It may 
pay you to investigate. Write for fur- 
ther free information today. 





Eliminate wear on Die Sets 
with ACRO Leader Pin Oilers 


Oilers fit over each leader pin, seal in 
place with a rubber neoprene washer. 
~ Each cup is filled 

4 with oil so each 





= downward stroke 
= brings bushing in 
contact with oil 
and each upward 
stroke distributes 
oil evenly over 
leader pins. Write 
for additional in- 
formation. 














Die sets separate evenly and smoothly. 


OTHER ACRO TIME SAVERS 
FOR YOUR SHOP include drill 
rod racks, wing nuts and lubrica- 
tors. Write for complete descrip- 
tive folder. Ask for DP-57. 


METAL STAMPING CO. 


336 E. RESERVOIR AVE., MILWAUKEE 12, WIS. 
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Abrasive machinin 
Belt grinding of motor rotors, Jan. p. 151 


New techniques in machining methods, Jan. 
p. 63 (6 pp) 


Adhesives 
Epoxy bonding of carbides to steel, Feb. 
p. 79 (5 pp) 


Air Power , ; 
Notebook: tips on air equipment mainte- 
nance, Feb. p. 111 (4 pp) 


Apprenticeship 
Program building, Jan. p. 11 (3 pp) 


Automatic handling 
Basketing workpieces, Feb. p. 119 (2 p) 
Demand-feed distribution system, Jan. p. 
77 (1/3 p) 
Shuttle transfer conveyor, Jan. p. 108 (1% p) 


Automation 
Magnetic memory system for, Mar. p. 219 
(1/3 p) 
Myths and fallacies of, Mar. p. 95 (4 pp) 


Bonuses for supervisors, Feb. p. 148 (1 p) 


Boring heads, multi-diameter, Feb. p. 89 (6 
pp); Mar. p. 99 (6 pp) 

Boring tool trouble analysis, Mar. p. 99 (6 pp) 

Broaching machine, automated, Jan. p. 154 
(yp) 


Carbide 
Bonding with epoxy, Feb. p. 79 (5 pp) 
Boring of ee” XY} Feb. p. 89 (6 
pp); Mar. p. 99 (6 pp 
Brazing, special fluxes fa Mar. p. 104 


(Y% p 
Dies, hot neouina titanium bolts with, Mar. 
p. 111 (1/3 p 
Dies produce aehey cf} Feb. p. 58 (1 p) 
Grades classified, Feb. 95 (4 pp) 
Gun drilling, fixturing te, Mar. p. 79 (4 pp) 
we hi-temp alloys with, Feb. p. 73 


(6 pp) 
ntetethorer. Feb. p. 95 (4 pp) 
Milling with, Feb. p. 85 (4 pp) 
Coated abrasive machining methods, Jan. p. 
63 (6 pp) 
Cold forming process, Fellows-Appel, Mar. p. 
78 (1 p) 


Controls 
Automation magnetic memory system; Mar. 
p. 219 (1/3 p) 
Electro-hydraulic servo system, Jan. p. 104 


(Yp é 

Electro-hydraulic transducer, Feb. p. 105 
(SY pp) 

ar | in aircraft industry, Feb. p. 48 
(ly 

he My. eect system, Jan. p. 108 
(1/ ) 


Tape, for positioning table, oa. p. 88 (1 p) 
Welding, Feb. p. 110 (34 p) 
Coolants 

Abrasive machning, Jan. p. 67 (2 p) 

Gun drilling, Mar. p. 79 (4 pp) 
Countersink, self-aligning, Jan. p. 94 (1/3 p) 
Cutting tools, multi-diameter, Feb. p. 89 (6 

pp); Mar. p. 99 (6 pp) 
Deburring of copper tubing, Jan. p. 78 (1 p) 
Design 

High production tools, Mar. p. 74 (4 pp) 

Die sinker, equipped for deep tracing, Feb. p. 
105 (5% pp) 

Drilling machine, deep hole, Jan. p. 51 (% p) 

Drilling variable workpieces, Jan. p. 69 (3 pp) 


CUMULATIVE EDITORIAL INDEX 
FOR 1957 ISSUES 





Magazine 


The number of subjects on which T&P’s editors pre- 
sent material in just a few issues adds up very rapid- 
ly. Most articles are of lasting interest and have 
future reference value in solving tooling and pro- 
duction problems. 

This cumulative index will build up progressively 
during each calendar year. Each issue will carry a 
cumulative index of material contained in all pre- 
vious issues of the same year, with each January 
issue carrying the complete index of the twelve 
issues of the previous year. 

We suggest you see to it that your copies of T&P 
are retained for future reference so you can get the 
full benefit of this new, unique and useful index. 


SUBJECT INDEX 


Economics, industrial 

Editor’s look at '57, Jan. p. 61 (1 p) 

Machine tool outlook for eS ‘ion p. 72 
(5 2/3 pp) 

Machine tool sales to hit billion dollars, Jan. 
p. 156 (\% p) 

Tool and die forecast for '57, Jan. p. 156 
(3/5 p) 


Form milling cutters, design and application 
of, Mar. p. 89 (314 pp) 


Grinding, tool 


Form milling cutters, Mar. p. 89 (31/2 pp) 


Grinding and finishing 
a machining methods, Jan. p. 63 (6 


pp 
Belt eins of motor rotors, Jan. p. 151 
(Y2 p) 


Cylindrical machine for large, light work, 
Jan. p. 147 (1/3 p) 
Gun drilling, fixturing for, Mar. p. 79 (4 pp) 
Heat treating 
Critical quenching speed, Mar. p. 74 (4 pp) 
Rapid quenching with reduced distortion, 
Jan. p. 78 (3% pp) 
Interferometer — digital counter measuring 
system, Mar. p. 83 (41% pp) 
Inventory mentees principles, Jan. p. 83 
4 pp; 12 pp in Nov. and Dec. '56 issues) 
Jigs and fixtures 
— lig — variable workpieces, Jan. 
pp 
Femara for gun drilling, Mar. p. 79 (4 pp) 
Plastic, for short runs, Feb. p. 182 - p) 
Tool steels for high production, Mar. p. 74 
(4 pp) 
Machine tool industry 
Machine tool sales to hit billion, Jan. p. 
156 (\% p) 
Outlook for "57 by industry leaders, Jan. 
p. 72 (5 2/3 pp) 
Machining 
High temperature alloys with carbides, Feb. 
p. 73 (6 pp) 
Profiling, numerically controlled, Feb. p. 48 
(1Y% pp) 
Tracing without templates, Feb. p. 105 (51/2 
pp) 
wee preventive, Feb. p. 120 (1 1/3 
pp) 
Management 
Bonuses for supervisors, Feb. p. 148 (1 p) 
Preventive maintenance senatdh, Feb. p. 120 


(1 1/3 p) 

Quality —~ Pitan and reliability, Mar. p. 12 
(2¥4 pp) 

as engineers’ activities, Feb. p. 173 
(Y% p) 

Time’ study of punch-press operations, Feb. 
p. (6 pp) 


Measurement methods 
Fringecount micrometer, Mar. p. 83 (41/2 
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Metallurgy of carbides, Feb. p. 95 (4 pp) 
Methods-time measurement, Feb. p. 99 (6 pp) 
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Form, design and application of, Mar. p. 89 
(34% pp) 
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Personnel management 
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Foreman selection, Mar. p. 57 (1 p) 
Hiring new employees, Feb. p. 14 (1 p) 


Selection testing, Jan. p. 46 (2/3 p) 
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“Non-repeating” safety system, Jan. p. 108 
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unch, time study of operations, Feb. 
99 (6 pp) - 
eg. Veo usable records, F 
120 (1 1/3 p = 


a ee on data ~. e record 
p. 93, (134 pp) af ue, 
Profile sharpening of milling cutters, Mar. 
32 pp 
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Assurance and reliability, Mar. p. 12 (215 


pp) 
Reliability, evolution of, Mar. p. 73 (1 p) 

Quenching with reduced distortion, Jan. p. 78 
(3% pp) 

Reader participation, Feb. p. 71 (1 p) 
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Anderlite, E. V.—Carbide Metallurgy Simplified, 
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Baily, Oliver L. and John M. Morgan—Tracing 
Without Templates, Feb. p. 105 (51/4 pp) 


Bright, James R.—Myths and Fallacies of Au- 
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(6 pp) 
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Use of Tool Steel — to make High Pro- 
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Hutchison, C. E.—Usable Records: Basis of 
Preventive Maintenance, Feb. p. 120 
(1 1/3 pp) 


Leipold, John—Fixturing Boosts Gun a 
into na Production, Mar. p. 7 
(4 pp 


Lucht, Fred W. and Lewis H. Goddard—40 
Pointers for Milling with Carbides, Feb. p. 
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Lutz, Robert F.—Rapid Quenching With Re- 
duced Distortion, Jan. p. 79 (342 pp) 
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Who and How, Jan. p. 11 (3 pp) 


iontgomery, William £&.—Machining High 
- Temperature Alloys with Carbides, Feb. 
p. 73 (6 pp) 


Morgan, John M. and Oliver L. Baily—tTracing 
Without Templates, Feb. p. 105 (514 pp) 


Norton, Irving H.—Methods-Time Measure- 
ment as Applied to ~ ose Press Opera- 
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Oxford, Carl J., Jr.—Form Milling Cutters — 
Their Design and Application, Mar. p. 89 
(3¥2 pp) 


Paterson, E. G. D.—Observations on Quy 
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(2% pp) 


Reinfeld, Nyles V.—Principles of Inventory 
Management, Part |i1 — Miscellaneous 
Inventory Problems, Jan. p. 83 (4 pp) 
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Air, Mar. p. 83 (4% pp) 


Spencer, Robert IH aed in Patent 
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LOOKING? 


The editorial index is on the 
front cover. The advertisers’ 


index is on page 248. 


BUYING? 


Reprints and Technical Books 
are described and priced on 
pages 130 and 136. 


SHOPPING? 


Your Inform-A-Gram Card is 
on Page 170.1. Just fill in and 
mail. Further information will 
be sent to you about the items 


you select. 
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A SURE FEED 





PRODUCTO AUTOMATIC “SUREFEED” 
Your pressroom can produce more 
with this compact, durable stock 
feed. Can be mounted right on die 
set to save you time. Direct linkage 
feeding affords greater accuracy. 
Comes in 2" and 3" sizes. Write for 
detailed bulletin on this cost-cutter. 

THE PRODUCTO MACHINE CO. 


970 Housatonic Avenue 
Bridgeport 1, Connecticut 
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WRITE, WIRE or PHONE 
FOR YOUR CATALOG 


Ce, 


STAINLESS STEEL 









Star Stainless screws have 
clean—bright and—shiny—heads 


- STAR STAINLESS SCREW CO. 


(humm 679 Union Bivd., Paterson 2, N. J. 
G-mp Telephone: Little Falls 4-2300 
Direct N. Y. Phone: W! 7-904! 


CURIE 
RESISTANT 
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FLEXIBILITY 


in Stock Straightening 





WITTEK 


STOCK STRAIGHTENERS 


Used in conjunction with a reel 
stand and automatic feed for punch 
presses, the Wittek Stock Straight- 
ener is a self-contained, motor- 
driven unit designed for maximum 
efficiency in the continuous 
straightening of coiled stock. 
Standard models handle stock with 
widths up to 12 inches. An infi- 
nitely variable speed drive permits 
any desired straightening speed so 
that the proper slack is maintained 
in the straightened strip betwren 
the unit and the press feed. 





This typical Wittek auto- 
matic production feeding 
setup includes—Wittek roll 
feed mounted on the punch 
press, Wittek stock straight- 
ener, and Wittek self-cen- 
tering reel stand. 


Write for full particulars 


WITTEK Manufacturing Co. 





4323 W. 24th Place © Chicago 23, Illinois 
AUTO. IND.—SEPT. 15th 
CIRCLE INFORM-A-GRAM KEY NO. 2474 
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Wickman Mfg. Co. 
Wisconsin Drill Head Co. 
Wittek Mfg. Co. 

W L S Stamping Co. 
Woodworth, N. A, 


Yoder Co., The 
Yost Mfg. Co. 





“TORQUE WRENCH’ 
MANUAL 


tte 


SENT 


Formulas UPON REQUEST 


Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


S TurtevanT /co 
ILLINOIS 


Manufacturers of over 85 of the torque 
wrenches used in industry 
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HAND WH U 
et AS. 
HAND KNOBS JB 


A complete line of high grade hand knobs, 
handles, and hand wheels is available 
from Tomco. Immediate shipments are 
made from stock of standard items. Speci- 
alty items are made to your specifications. 


Write for literature 


Torre O 


PRODUCTS Cc 


Specify Tomco 
for long lasting 
dependability 


For original 
equipment or re- 
placement parts 
look to Tomco 
for quality and 
service. 

1623 DOUGLAS AVE. 

RACINE, WISCONSIN 


Blank or Machined—from stock 
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STRAP CLAMP 


STUD SETS 











faint 


STEP BLOCKS 








SURE-GRIP 
STEP BLOCKS 


Clamping tools 
of all types. 
Write for free tracing templates 


TIETZMANN TOOL CORP. 
Box 277 
North Main St.. Englewood. Ohio 
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HARDNESS 
TESTING 


has been done with 
the SCLEROSCOPE 
Since 1907 
s 
THE SHORE 
INSTRUMENT 
& MFG. CO., Inc. 
90-35 Van Wyck 


Expressway 
Jamaica 35, N. Y. 
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CAMS 


To Your Specifications 
es e a e *. 
— Except Screw Machine Cams — 
a . > © e 
Design Assistance Offered 


KIDDE PRECISION TOOL CORPORATION 
10 Locust Ave., Roseland, N. J. 
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BULLETINS 
TELL HOW... 


Hannifin’s newest development, the 
Crown Line of FILTERS, REGULA- 
TORS and LUBRICATORS, saves 
money wherever air power is used. 
The filters remove dirt and scale 
without robbing you of precious 
power. The regulators let more air 
through when it’s needed than other 
regulators do. The lubricators oper- 
ate on minimum pressure differential 
—they are quicker and easier to fill, 
too. Available now—local, distribu- 
tor stocks in many areas. Write for 
bulletins and for name of nearest 
distributor. 


REGULATORS 
Bulletin 301 


“COMBO” UNITS 
Bulletin 300 


LUBRICATORS 
Bulletin 303 


FILTERS 
Bulletin 302 


COMPLETE RANGE OF SIZES 


HAN NIFIN 


FILTERS + REGULATORS + LUBRICATORS 


Hannifin Corporation 

563 S. Wolf Rd., Des Plaines, Ill. 
Send me your Crown Bulletins and 
name of nearest distributor. 


—— ee 
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AUTOMATIC 
ELEVATING CONVEYOR 


Short - length 
parts are elevat- 
ed and fed auto- 
matically at any 
desired speed by 
a new = special 
elevating trans- 
fer conveyor. The 
machine accepts 
parts in a rolling 
position at a min- 
imum height of 
20”, elevates 
them to a maxi- 
mum 130” and 
feeds them into 
a production ma- 
chine, assembly 
line, or packing 
unit. Range of 
work includes 
elevating trans- 
fer of piston pins, 
tappet bodies and 
similar parts. 

Ses 8 a= The conveyor 
ls eyuippea with a variable speed 
drive and has a timing take-off from 
a cam mounted on the lower shaft. 
Power is furnished by a %-hp, 220/ 
440-v motor; actual floor space 24” x 
36”. This unit, built by Feedall, Inc., 
can be modified to meet individual 
requirements. 





Standard self mastering In- 
dicator gages — also standard 
barrel and bar type flush pin 
gages in a variety of sizes to 
meet practically all gaging 
problems. 


Immediate delivery available. 
Write for handy pocket cata- 
log. 

UNION GAGE CORPORATION 


711 LEHIGH AVE., UNION, N. J. 
MURDOCK 6-9150 
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TOOLING & PRODUCTION 


VARIED MULTIPLE 
OPERATIONS PERFORMED 
WITH FOUR DRILL HEADS 


A special automatic cross-drill- 
ing machine, having unusual ver- 
satility of application, has been de- 
signed to rapidly perform multiple 
operations. In its construction 4 
horizontally mounted drill heads are 
located on a common plane with 
provisions for pivoting around the 
axis of the workpiece through an 
arc of 270°. Feed movements are 
hydraulic powered. 


A simple 4-position rotary drum 
switch incorporated in this machine, 
built by Russell T. Gilman, Inc., con- 
trols the sequence of operation of 
the heads. Thus, complete operating 
cycles can be set up or changed in 
an instant, as required. Cycles are 
arranged to eliminate wasted time 
which occurs in manually-controlled 
sequence drilling. 

Heads can operate in a pre-set 
sequence for cross-drilling but can 
also operate simultaneously when 
holes do not intersect. Thorough- 
drilling can be performed by one 
head, followed immediately by ream- 
ing with an opposed head. In the 
same cycle, the workpiece can then 
index 90° for counterboring and 
chamfering with the other two op- 
posed heads. 





For Information About 
Metlifax Magazine Write 
To 


DAN DANIELS 
MELTFAX MAGAZINE 

1975 Lee Road 
Cleveland 18, Ohio 





Information Regarding 
Technical Books Is Avail- 
able. See Pages 
130, 136 & 240 For 
Complete Information 
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Could you compete 
with a press room like this? 


ih 


Unless you’re in the automotive indus- 
try you probably won’t have to com- 
pete with this particular press room. 
But, if you make anything that is 
pressed out of metal you probably will 
have to compete with a press room 
equally modern and efficient. 

What does this mean to you? 
Competition that reaches its culmi- 
nation in the market place often begins 
in the shop. Here is where a large 
measure of your competitive price posi- 
tion is determined. Here is where profits 
can be made—or lost. 

What’s the answer? 
The answer is a planned program of 


modernization of your production proc- 
esses. Sit down with your suppliers and 
develop a program for systematically 
replacing inefficient, obsolete methods. 
Generally, you need not replace it all 
at once. Very often one machine at a 
time can be replaced, just so it is done 
to a well developed plan. 


In your press room, sit down with 
Verson. Put Verson experience in the 
development of production processes 
to work for you. Utilize the know-how 
that results from Verson’s approach to 
press building—‘‘Anyone can build a 
press, Verson builds production proc- 
esses’. Write or phone. 





ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9335 S$. KENWOOD AVENUE, CHICAGO 19, ILLINOIS * 8300 S. CENTRAL EXPRESSWAY, DALLAS, TEXAS 


MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES © TRANSMAT PRESSES * TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 








HUEBNER PUB DNS, ° 
1975 Lee Rd., Cleveland 18, O. 
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